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BEFORE YOU INSTALL 


FLOODLIGHTING 


This stadium ot Windber, Pennsylvania, is owned by 
a civic recreational association. Day and night, its 


facilities are available to all community groups, 
SAVES YOU TIME AND MONEY including the local high schools and industries. 


You need to do no special engineering or planning when you install 
lighting jobs like this. The entire, installation, of 144 floodlights of 
1500-watts each, on six 80-foot steel poles, is covered by one of the 


standard plans in General Electrie’s * Manual of Floodlighting Plans.” 





The plans in this manual eover all types of sports from archery 
ranges and volley ball courts to 22 complete plans for football and 
baseball fields. They specify everything to assure a complete lighting 


job—from the exact location of poles to details on wiring. 


With these plans, you can handle jobs like Windber even with no 
: : - : ad : ’ : THE SPORTSLIGHT 
previous floodlighting experience. Such jobs should yield a satis- 


factory initial profit—and frequently carry with them a year-after- This is the floodiight used at Windber 
: Stadium, the G-E Type L-69. It gives more 

year maintenance contract. 2 k f 
light per unit, more light per watt, is 

. , kr . : . . to install t intai 
For your copy of “Manual of Floodlighting Plans for Sports and easly fe eter een enapee ty a 

: os vate ‘ : ‘ , than any other comparable unit. It’s so 

Recreation,” write for GET-1284€. Apparatus Dept., General Electric : 

2 : good that four major-league parks use 
Company, Schenec tady 5, N. Y. it, so economical that it’s the favorite for 
sand-lot softball. Bulletin GEC-533 gives 


complete description and prices. 


GENERAL ELECTRIC 


451-142 











"9600" 


Meter Connection stop 4 


SERVICE ENTRANCE & METER EQUIPMENT °* 


SWITCHES ° 


CURRENT 


Dependable, trouble free 

service is yours with the 

versatile “All-Service” 

Murray “‘9600" Meter Con- 

nection Box. Designed to 

accommodate modern bot- 

tom-connected Type A 

watthour meters, it is emi- 

nently satisfactory for 

either indoor or outdoor mounting. Available in 
either unpainted aluminum or rust-resisting steel 
with baked-on gray melamine finish. 


Greater depth provides 20% more wiring space. 
Only one seal is needed — hinged sealing cover 
does away with sealing studs and bar. Complete 
with meter test and connection block, and four 
formed copper test links. Detailed specifications 
are given in Bulletin No. 501. 


MANUFACTURING CORPORATION 


50 Years of Sewvies lo the Llectrical Audustey 
1250 ATLANTIC AVENUE + BROOKLYN 16, NEW YORK 





MAGNETIC CIRCUIT BREAKERS 
LIMITING REACTORS * CROWS'NEST AERIAL EADDERS 





Here are explosion-proof lighting fixtures that weigh thirty 
percent less than fixtures of similar performance rating, yet 
diffuse ten percent more light while operating at substan- 
tially reduced temperatures. 


This improvement in performance and efficiency is 
achieved by the use in manufacture of porous metal cylinders 
—a method of construction that equalizes both temperature 
and pressure, /iterally allowing the fixture to breathe. 


Appleton Vented Lighting Fixtures are another Appleton 
“first’’—products of the same engineering skill that gave 
industry its first explosion-proof fluorescent fixture. What- 
ever your illumination or electrical fitting requirements, 
specify Appleton—pace-setting manufacturer of electrical 
equipment for nearly half a century. 


SOLD THROUGH ELECTRICAL WHOLESALERS 


APPLETON ELECTRIC COMPANY 
1704 WELLINGTON AVENUE © CHICAGO 13, ILLINOIS 


Branch Offices: NEW YORK, 50 Church St. ¢ DETROIT, 3049 E. Grand Bivd. ¢ CLEVELAND, 
1836 Euclid Avenve © SAN FRANCISCO, 655 Minna St. ¢ ST. LOUIS, 42 Frisco Bidg. © 
LOS ANGELES, 100 N. Santa Fe Avenue * ATLANTA, 724 Boulevard, NE. « BIRMINGHAM, 
429 Brown-Marx Bidg. © MINNEAPOLIS, 305 Fifth St., S. © PITTSBURGH, 414 Bessemer Bidg © 
BALTIMORE, 100 East Pleasant St. ¢ BOSTON, 10 High Street © DENVER, 1921 Blake Street « 
PHILADELPHIA, 1017 Cherry Street * CINCINNATI, 626 Broadway * HOUSTON, 738 M.&M. Bidg 
Resident Representatives 
Dallas, Indianapolis, Jacksonville, Kansas City, Milwaukee, Seattle 
Export Representatives: 
International Standard Electric Corp., 67 Broad St., New York 4, N. Y. 


PAT. APPLIED FOR 








SECTIONAL CONSTRUCTION 


Connection block provided 
in canopy for line connections. No 
other connections are necessary. 


Shock-absorbing socket. 


Metal cylinder threads 
onto canopy, completely 
enclosing connection block. 


Dome unit complete with 
large porex cylinder. 


Heat-resisting glass globe 
is clamped in place and 
detaches itself from 
fixture when lower ring 

is removed. 





Gaskets — 
One Asbestos 
One Aluminum. 


Reflector held with 
three screws. Can 

be removed without 
dismantling fixture. 


Guard secured 
with fastening 

screws to lower 
clamping ring. 





ONDUIT FITTINGS + LIGHTING EQUIPMENT + OUTLET AND SWITCH BOXES « EXPLOSION-PROOF FITTINGS « REELITE 
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G. E. of Schenectady 


By VREELAND FLAGG—Details of the electrical construction work 
on a new turbine plant, one of the outstanding electrical construction 
jobs in the United States. 


Service Continuity 
Distribution Methods 
Grounding and Lighting 


Construction Techniques 


How to Estimate Electrical Work II 


By W. T. STUART — Principles and methods of job visualization and 
take-off in estim ating electrical construction projects. 


Bright Outlook for Appliances 
By ROBERT W. ARMSTRONG — Sales recovery in last six months, 
intensified promotion, utility help, high national income, potentials ¢f 
clothes dryers, television, and dishwashers point to a busy 1950 


Simplified Motor Shop Job Control 


By AUGUST ECKEL — Multiple-copy order forms cut paper work 
Order number follows repair job from original entry to number plate on 
motor; ties in with inventory and parts requisition control at Houston 


Armature Works. 
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REO ye ERT TT ere 


FOR SAFETY’S SAKE... USE CONDUIT (Full Weight Rigid Steel) 


a 


ay 


Another conduit job 
exclusively Youngstown’s Buckeye 


A tribute to dependable quality! 

All the wiring of this new utility station 

in Buffalo, N.Y., is insured positive and 

lasting protection through the exclusive 

use of Youngstown’s standard-threaded 
full-weight rigid steel conduit. 








>| ll Pa 
> _ 4" 


. Pa BUCKEYE CONDUIT 
THE YOUNGSTOWN SHEET AND TUBE COMPANY “w=! Otc Yousnows 2, Obie 


Manufacturers of Carbon, Alloy and Yoloy Steel 
CONDUIT PIPE AND TUBULAR PRODUCTS - BARS - RODS 
SHEETS - PLATES WIRE - ELECTROLYTIC TIN PLATE - COKE TIN PLATE - RAILROAD TRACK SPIKES. 





Export Office-500 Fifth Avenue, New York 
- COLD FINISHED CARBON AND ALLOY BARS - 
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HERES MOTOR REPAIR SERVICE 


THAT WILL SAVE YOU MONEY! 


A-C Certified Service Shops, like 
Cincinnati Electric Equipment Company 
shown, have modern equipment 
and expert personnel for fast 
emergency service . . . for routine 
maintenance and repair that keeps 
your production rolling smoothly. 

HEREVER YOU ARE, there is a near- 

by Allis-Chalmers Certified Service 
Shop to keep your motors and other elec- 
trical equipment running smoothly, These 
independent shops are selected after care- 
ful investigation for their up-to-date 
equipment, experienc ed personne 1, good 
business practices and will to serve. They 


use only factory-approved parts and 
methods. 


When you need repairs or maintenance 
on motors and other electrical equipment, 
depend on Allis-Chalmers Certified Serv- 
ice. Write for a list of the Certified 
Service Shops near you. 


For New Motors and Control... 
No one knows more about correct mo- 
tor and starter application than your A-C 
Certified Service Shop. When you need 
new motors or starters, check with the 
one in your area or with your nearest 
A-C Sales Office. 

ALLIS-CHALMERS, 930A SO. 70 ST. A-2935 
MILWAUKEE, WIS. 


Texrope and Vari-Pitch are Allis-Chalmers trademarks. 


ALLIS-CHALMER 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. 


Sold... 
Applied... 
Serviced... 


by Allis-Chalmers Authorized Dealers, 
Certified Service Shops ond Soles Offices 
throughout the country. 


CONTROL — Manual, 
magnetic and combina- 
tion starters; push but- 
ton stotions and compo- 
nents for complete con- 
trol systems. 


TEXROPE — Belts in 
oll sizes and sections, 
stondord ond Vori- 
Pitch sheoves, speed 
changers. 


PUMPS — Integral 
motor ond coupled 
types. Sizes and rat- 
ings to 2500 GPM, 
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t’s easier to work 


the Lightweight way 


FLECTRICAL 





CONSTRUCTION AND MAINTENANCE .. . 





Installing ELECTRUNITE E.M.T. in 
concrete slab construction at recently com- 
pleted apartment project in Cleveland. In 
this, as in countless other installations, 
worker fatigue was effectively lessened by 
the use of lightweight ELECTRUNITE 
E.M.T. (Electrical Metallic Tubing). 


FEBRUARY, 1950 





with ELECTRUNITE 
E.M.T. 


Yes, it’s easier to work the lightweight way 
with ELECTRUNITE E.M.T., and that’s the 
reason why thousands of electricians — 
journeymen and apprentices alike — prefer 


this modern rigid steel raceway. 


Weighing less than half as much as heavy 
threaded conduit, threadless ELECTRUNITE 
E.M.T1. is easier to handle...easier to bend... 
easier to couple...easier to install, particu- 


larly in overhead or hard-to-reach locations. 


And despite the fact that ELECTRUNITE 
E.M.T. takes the “arm-ache” and “back- 
break” out of raceway installations, it fur- 
nishes dependable, safe wiring protection. It 
is approved by the National Electrical Code 


and modern local codes for use in exposed. 








concealed and concrete slab construction. 








Get the complete story from your ELEC- 


TRUNITE Distributor, or write today to: 

This 78-page booklet contains detailed instruc- 
REPUBLIC STEEL CORPORATION tions and diagrams for making all types of bends, 
STEEL AND TUBES DIVISION « CLEVELAND 8, OHIO stubs and offsets with predetermined accuracy. If 
Export Department: Chrysler Building, New York 17, N.Y. you do not already have a copy, send for one today. 


LIGHTWEIGHT THREADLESS RIGID STEEL RACEWAY 
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{ A COMPLETE LINE 


SINGLE POLE 
DOUBLE POLE 
POULTRY DIMMER 
LOW VOLTAGE 
DOUBLE THROW 


with these OUTSTANDING features: 


1 Interchangeable Switches 
Any model can be converted to any other 
model simply by changing switch assemblies. 
Plug-in Adapter 
Any model can be converted to a portable 
plug-in unit by merely attaching a few small 
parts. 
Front Mounted Motor 
A front mounted motor with an observation 
window enables immediate checking of opera- 
tion without removing the mechanism. 


Wide Application 

Up to 12 “on” and “off” operations every 24 
hours—no special dial is required when adding 
trippers. 


FREE! fo cess 
REGISTER CO. mi 
INTERN Ai vashington Bivd., Chicago 1 


i he new $ 
REE of charge complete information = he 

a og cial In 

Please send me ° peer a 

inter-Matic Time 





| omplete 
" tog, e schedule anc 
f FRE 1 siecle 

‘ pte 


details ‘ 


sensationa 


Switches. Include details o 


Company —— lt ne 


State 


My Nome-———— 
ON an 


__- 10n8 == 
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NTRODUCTORY 
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TIME SWITCHES 
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and up 
LIST 


¥ : 
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FO.8. FACTORY 
CHICAGO, HL 
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@ Varnished cambric—straight cut and bias 
@ Varnished cable tape 

@ Varnished canvas 

@ Varnished duck 

@ Varnished silk 


1: 





road 


a @ Varnished special reyon 
¢ erior © Varnished Fiberglas cloth 
QA var @ Silicone coated Fiberglas 
@ Varnished papers 
@ Slot insulation 
@ Varnished tubings and slieevings 
@ Varnished identification markers 
@ Lacquered tubings and sleevings 
@ Extruded vinyl tubing and tape 
@ Extruded vinyl identification markers 


\esaler * ga cit 
wholes ee: Ask for Catalog No. 21 


THE NAMONAL VARNISHED PRODUCTS 


TELEPHONE CABLE ADDRESS 
RAHWAY 7-8800 NATVAR: RAHWAY, N. J. 


205 RANDOLPH AVENUE * WOODBRIDGE, NEW JERSEY 
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T 
DUIT CONNECTIONS 
Vhe cary 
ecouomtca Way 


Bi Select the best, insist on Briegel All 
Steel Fittings, the original approved 

nectors and cou- 
plings f ll conduit tubing. 
You will not only find that Briegel 
Indenter Fittings are easier and faster 
to use, but also make neater, stronger 
connections, the correct connections. 
Two Easy Squeezes and they're set. 
Start using Briege! Fittings today. 
Have more satisfied customers— more 
profits from each job. 


& 
z 
m 
QP 
= 
m 

ha 
eb 


-< 


«if 


Cross Section Showing 


DISTRIBUTED BY 


The M. 8. Austin Co., Northbrook, tl.; Clayton 

Mark & Co., Evanston, Il.; Clifton Conduit Co., 
Jersey City, N. 5.5 General Electric Co., Bridge- 
port, Conn.; The Steelduct Co-, Youngstown, Ohio; 

Pe hg Enomeled Metals, Pittsburgh, Penn.; Kondy Mfg. 

All BM Fittings Corry ba 3 Co., itd., Preston, Ont. 

the Underwriter's Seal - 

ot Approval and Ca- 

nadion Standards Ass'n 

ay Approval No. 9296 


4%, 
Er . APPROVED 


- ywsaOnNodl 


~ c s UCTI E c EB Y 9 
ELECTRICA ONSTR TION AND MAINTENANCE : RUAR 1950 








x: Roebling! 


Unsurpassed service 
at lowest cost with 
Roebling Paper 
Insulated Cable 


YOU NEVER WANTED ECONOMY 
MORE than you do today . . . and you'll 
get it by putting circuits underground with 
Roebling Paper Insulated Lead Encased 
Cables! No more unsightly overhead lines 
with their expensive upkeep . . . trouble- 
free service, uninterrupted and dependable, 
is yours for years on end. 





Roebling Shielded Type H is outstand- 
ing for 3-phase grounded neutral circuits 
from 13 to 33kv. It is available in single 
and multiple conductor construction, in 
regular and Compack strand (round or 
sector). Conductors are shielded with met- 
allized paper, individually insulated, pro- 
tected with perforated copper shielding 
tape, and the whole assembly served with 
a bronze binder tape and lead sheathed. 
Similar assemblies can be made to your 
special specifications. 


Your nearest Roebling office and sales 
engineer will be glad to help you select 
the right cable for top performance and 
economy. John A. Roebling’s Sons Com- 
pany, Trenton 2, New Jersey. 





There's a Roebling electrical wire or cable for practically every R & z $4 LL 2 x GS 
transmission, distribution ond service requirement. All of them are 


made completely in Roebling plants where the most modern tech- A CENTURY OF CONFIDENCE 
niques and precision machines assure products of the very high- Atlanta, 934 Avon Ave. * Boston, 51 Sleeper St. * Chicago, 
est quality 5525 W. Roosevelt Road * Cincinnati, 3253 Fredonia Ave. 
* Cleveland, 701 St. Clair Ave., N. E. * Denver, 4801 Jack- 
son St. * Houston, 6216 Navigation Blvd. * Los Angeles, 
216 S. Alameda St. * New York, 19 Rector St. 

* Philadelphia, 12 $. Twelfth St. * Portland, ff 

1032 N. W. 4th Ave. * San Francisco, 1740 
Seventeenth St. * Seattle, 90 First Avenue $ 
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ONE LAMP NOW LASTS 
AS LONG AS 3. 


LAMP COSTS 


TIME SPENT REPLACING BURNED-OUT LAMPS 


LAMPS NEED BE REPLACED 
ONLY '4 AS OFTEN. 


GQ Westinghouse 











FLUORESCENT LAMPS 


NOW LAST 3 TIMES 
AS LONG 


YET COST NO MORE! 


Three times the life, or 's the cost! How ever Yes, Westinghouse lamps will last 2'2 years 
you look at it, the new Westinghouse Fluo in average store installations . . . 3 years in 
rescent Lamps present a story of increased average one-shift offices or factories. Light 
efficiency! You can trim expenses two ways output, too, has been increased. So, for 
1) by having to buy lamps less often, and longer life at lower cost, specify Westing- 

LEADING 2) by having to change lamps less often house lamps 
THE FIELD Lamp Division, Westinghouse Electric Corp., Bloomfield, N. J. 

Since the war, 

Westinghouse has 

scored 35 firsts 


in producing 
new and improved 


ison you CAN BE SURE...1F ITS 


Westinghouse 


4 
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They're Smaller—Lighter—Easier to Handle! 


Class “B’ Fiberglas insulated, they're up to % smaller, 
¥% lighter than conventional insulated types. Means 
more flexibility of mounting, saved time and effort. 


® @ 








Convenient Lifting Hooks for Easy Hoisting! Time-Saving Solderess Clamp Connectors! 
They're safe too, because they're fabricated steel, not 


This is a standard feature on many popular sizes. (On 
cast. Hooks project well out for easy handling. 


small sizes, connections are made easily with conven 
Rounded edges prevent abrasion of hoist cable. ient front and bottom drop out plates.) 


@aR~ YOU NOT ONLY save time and effort when you a these transformers right at the 
load; you also eliminate long secondary runs, reduce losses, improve voltage regulation. 
Fox details write for NEW bulletin 61B6382A, or call your A-C office. 


A-2965 
ALLIS-CHALMERS, 930A SO. 70 ST. 
MILWAUKEE, WIS. 


ALLIS-CHALMERS “ 
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Ve Sutteh ¢s to neral 


for Outdoor Service 





Single and Double 
Pullout 
Combinations 

















Front Operated 


Toggle 
Combinations 











100 Amp 
Fusible Main 
Service Equipment 














30 to 1200 Amp, 
HP rated 
Safety Switches 











neral makes a complete line of R33NP4 
Weatherproof and Raintight Plug Fused 
Service Equipment and Safety Switches 


, fe next time take a good look at nerals 
outdoor equipment—recognized as one of the 
most complete lines of service entrance equipment 
and safety switches. 

Enclosures made of Zincgrip steel are finished with 
a machine gray baked enamel for thorough protec- 


tion against weathering— Dependable hinge design 





Side Operated 


Service Equipment 











safeguards interiors from rain, sleet or snow — Ample 
knuckle room and abundant knockouts are pro- 


vided for convenient wiring. 


These and many more distinctive features will be 
apparent to you immediately upon examination— 


sold everywhere exclusively through wholesalers. 


Write for our latest catalog 4809—and supplement 4911 





neral 


Switch Corp. 


45 Roebling Street Brooklyn 11, N. Y. 


One of the largest Manufacturers of: 
SERVICE ENTRANCE EQUIPMENT... 
Pullout, Front Operated Toggle and Side Operated types. 
Indoor—surface or flush, and Outdoor. 
ENCLOSED SAFETY SWITCHES... 
30 through 1200 Amp., 250 V and 600 V Type A, C and D. 


Indoor and outdoor. HP rated. 


BRANCH—CIRCUIT PANELS 
SALES OFFICES IN EVERY MAJOR CITY 
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Which Contactor 
is Best for You ? 


BREAK 


1. Easier and clean- 
er to maintain. 

2. Contacts last 

i, longer. 

3. Preferred for 
highly repetitive 
duty. 

4, Reduces fire 
hazard. 

5. Type 256 fits in 
same cubicle 
as an oil 
immersed 
contactor. 











You can get either in 


é¢ OR AIR — whichever contactor is best suited to your 
application can be built into Allis-Chalmers Type H 
Starters, Both are designed for ready access . . . built to give 
long life with low maintenance. And regardless of the con- 
tactor you select, all Allis-Chalmers Type H Starters give split- 
cycle short circuit protection through current limiting fuses. 

You get complete protection in one attractive, easy to 
install steel cabinet. Segregated high voltage compartment, 
enclosed bus bars and satety door interlock protect personnel. 
Overload and time delay undervoltage devices are coordinat- 
ed with the contactor to protect motor and equipment. 


Choose the starter to fit your needs. For full or re- 
duced-voltage starting, reversing or dynamic braking of 
squirrel-cage, wound rotor or synchronous motors . . . Allis- 
Chalmers Type H Starters will be your right answer. Call 
your nearby A-C representative or send coupon today. 


ALLIS-CHALMERS 








OIL . 
IMMERSED} 


1. Can be used in 
dust laden 
atmospheres, 

2. Atmospheric 
contamination 
will not interfere 
with operation. 

3. Lower initial cost. 

4, Less space for 
Reduced Voltage 
Starting. 

5. Thousands giving 
satisfactory 
service, 








ALLIS-CHALMERS, 930A SO. 70 ST. 
MILWAUKEE, WIS. 
Please send me more information on Allis-Chal- 
mers Type H Starters. [] Include bulletin 
14B7303 on Type 256 Air Break Contactor. 





Name 





Tite 





Company 





Address 





City 
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Here’s what you get in the 
WAGNER YARE MOTOR... 


the most simplified design to provide — 


repulsion 
start 


Pioneered by Wagner more than half a century ago, the 
repulsion-start induction single phase motor is truly 
industry's “general purpose” motor because it combines 
the best features of two types of motors: the repulsion 
motor during the starting 7 and the induction 
motor while running at rated operating speeds. Today, 
the Wagner Type RA offers the most simplified, trouble- 


BRUSH IN CONTACT 





wilt COMMUTATOR 


ls 











SHORT CIRCUITING NECKLACE 
NOT IN CONTACT WITH COMMUTATOR 
PO 5. ee 





Starting period—Short-circuiting necklace is not in con- 
tact with bors. Ag spring holds barrel in 
starting position. Brush assembly completes selected circuits 
enabling motor to start as a repulsion motor. 





ELECTRICAL CONSTRUCTION 





AND MAINTENANCE ... 


free design available, and is still the standard by which 
all other single phase motors are judged. In the Wagner 
Type RA Motor you get low upkeep cost, minimum 
servicing, freedom from vibration and noise, and years 
of reliable service. Shown beiow are the basic principles 
of operation of this motor. Bulletin MU-185 gives com- 
plete details. Write for a copy. = 


BRUSH NOW FREE 
OF COMMUTATOR 





INSULATION 
os 

















SHORT CIRCUITING NECKLACE HELD TIGHTLY 
AGAINST COMMUTATOR BY CENTRIFUGAL FORCE 


Aa Files 





Running period—Governor weights (actuating pushrods) 
have forced spring barrel forward until short-circuiting neck- 
lace connects % to short-circuiting ring, form- 
ing a “squirrel cage” to permit operation as an induction motor. 





WAGNER ELECTRIC CORPORATION 
6413 Plymouth Ave., St. Louis 14, Mo., U.S.A. 


ELECTRIC MOTORS + TRANSFORMERS - INDUSTRIAL BRAKES 


AUTOMOTIVE BRAKE SYSTEMS —~ AIR AND HYDRAULIC 


BRANCHES IN 29 PRINCIPAL CITIES 
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Immediate lecal delivery 
on any Electri-Center 


with Auhmatics. 


PUSH —it’s ON! 
a how it's done: 3 cs PUSH — It’s OFF! 


Distributor gives you cor- 


rect basic Electri-Center : PUSH— It’s ON again! 

box and. .; D 2 
Push-button switch with automatic — 
protection for electric circuits. 


USHMATIC’s amazing flexibility gives you the 
fastest delivery possible on Electri-Centers 
to meet your specifications. 


Featuring automatic protection and push- 
button switching, revolutionary Pushmatics 
are just as easy to order and install as fuses. 
Individual 1l-pole units are easier to add or 
interchange than multiple units. 





There’s a Pushmatic to meet every load con- 

dition: THERMAL ONLY, THERMAL-MAG- 

NETIC, and THERMAL-MAGNETIC with 

exclusive AMBIENT COMPENSATING FEA- 

; TURES. All are identical in size and contour, 

y ets... a oe a in ratings of 15, 20, 30, 40 and 50 amperes, 120 V., 

desired rating and type from his 1 pole, or 120-240 V., 2 poles, AC. All are inter- 
shelves for... changeable for rating and type. 





Your local BullDog Distributor is standing 
by to give you immediate delivery on any 
Electri-Center with Pushmatics. See him soon. 


BULLDOG ELECTRIC PRODUCTS COMPANY 


DETROIT 32, MICHIGAN ¢ FIELD OFFICES IN ALL PRINCIPAL CITIES 
IN CANADA: BULLDOG ELECTRIC PRODUCTS OF CANADA, LTD., TORONTO 


3 quick assembly by 


simply hooking units on ; i cn 

mounting rib and con- 44 L L D oO C7 
necting to bus bars with 

screwdriver. 








HEADQUARTERS FOR ELECTRICAL DISTRIBUTION 
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and money for a large 
“company...” 


“Recently, while rewiring part of a 
large manufacturing plant here in 
Salem, we installed Fusetron dual- 
element fuses in motor-running pro- 
tection size to back up the overload Facts About FUSETRON 
protection already installed on the Dual-Element Fuses 


motors. The fuse link element opens on short-circuit — 
' the thermal cutout element protects on overloads 
“On several occasions, for some reason, these ‘ 
— the result, a fuse with tremendous time-lag 
protectors failed to operate when they should have and much leas electrical resistance. 
and the motor would have burned out except for the ; : = 
I They have the same degree of Underwriters 
opening of the Fusetron fuses. Laboratories approval for both motor-running 
3 : ‘ : and circuit protection as the most expensive 
“The company’s plant engineer was so impressed devices made. 
by the way these Fusetron fuses prevented damage , ; 
» Made to the same dimensions as ordinary 
to the motors and saved the company time and fuses — fit all standard fuse holders. 


money that he authorized us to install Fusetron 


y Obtainable in all sizes from 1/10 to 600 amperey 

fuses throughout the entire plant. both 250 and 600 volt types. Also in plug types 

for 125 volt circuits. 

Moward Firestone. Owner 

FIRESTONE ELECTRIC COMPANY, 
a hi (FUSETRON is a trade mark of the Bussmann 
Salem, Ohio Mig. Co., Division of McGraw Electric Co.) 


Their cost is surprinsingly low. 


ELECTRICAi CONSTRUCTION AND MAINTENANCE .. . FEBRUARY, 1950 





Fusetronétuses 


with their 


10 Point Protection 


7 Protect against short-circuits. 


Protect against needless blows 
caused by harmless overloads. 


Protect against needless blows 
caused by excessive heating — 
lesser resistance results in much 
cooler operation. 


Provide thermal protection — 
for panels and switches against 

. damage from heating due to 
poor contact. 


Protect motors against burnout P| 
from overloading. 


Stop Wasting Time and WMouey- 


Treen, 


Protect motors against burnout 


- due to single phasing. 


Give: DOUBLE: burnout. ror 


tection to large motors — with- 
out extra cost. 


Make protection of small 
motors simple and inexpensive. 


Protect against waste of space 
and money — permit use of 
proper size switches and panels. 


Protect coils, transformers and. 
solenoids against burnout. 


am 


TRUSTWORTHY NAMES IN A A A A S| 
ELECTRICAL PROTECTION 


FUSETRON Dvwal-Element Fuses 
Give ALL-PURPOSE PROTECTION 


One needless shutdown — or one lost motor — or one 
destroyed switch or panel — may cost you far more than 
replacing every ordinary fuse witha FUSETRON dual- 
element fuse. 

Don’t risk such losses —- protect yourself by installing 
a FUSETRON dual-element fuse in every set of fuse 
clips throughout the entire electrical system. 


Bussmann Mfg. Co., University at Jefferson 
St. Louis 7, Mo. (Division McGraw Electric Co.) 


Please send me complete facts about FUSETRON 


dual-element Fuses. 
Name 

Tile. 

Company _ 

Address_ 


City & Zone 
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eTROPOLITAN ports, - 


“how you benefit when lighting og 
are equipped with.... 


CERTIFIED BALLAST. 


® Your reputation in the lighting field depends on just one thing. ; : 


Customer Satisfaction! 


That likely is a reason why more and more CERTIFIED BALLASTS are 
being used . . . for ballasts are a highly important factor in the performance of 
fluorescent lighting fixtures. And men who value their business reputation have 
learned to rely on the satisfactory performance of CERTIFIED BALLASTS. 


CERTIFIED BALLASTS are made to exacting specifications that assure dependable, 
trouble-free operation of both the ballasts and the lamps. Electrical Testing 


Laboratories, Inc., tests, checks and then certifies them. 


® @ For fixture performance that assures customer satisfaction . . . and protects 





— your reputation... ballasts that bear the “Certified” shield 
I 


are your safest choice 
tay -o FATIFIED BALLAST MANUFACTURERS 


SPEC. NO. 6 
ee: HIGH PF 


Makers of Certified Ballasts for Fluorescent Lighting 


2116 KEITH BLDG., CLEVELAND 15, OHIO 
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you can 6e SURE.. te its 
Westinghouse 










































































New STANDARDIZED Building-type Switchboards 








A ut Hanning hime 


Switchboard planning for offices and other 
commercial-type buildings is greatly simplified 
with the NEW Westinghouse Standardized Build- 
ing-type Switchboard. 

Unitized construction eliminates special design 
problems . . . yet their complete flexibility gives 
you all the advantages of “custom built” units. 

Factory-assembled, wired and tested, they may 
be shipped as a single unit and quickly placed in 
service. However, if desired, they can be shipped 
as individual units and quickly reassembled on 
the job. 

They are specifically designed to feature low- 


cost circuit breaker protection by means of & 


Westinghouse nofuze “De-ion” type AB circuit 


breakers for ratings through 600 amperes. For 
ratings above 600 amps, Westinghouse type DA 
breakers are used. Get the complete story. Call 
your nearest Westinghouse office or write for D. B. 
30-990, Westinghouse Electric Corporation, P. O. 
Box 868, Pittsburgh 30, Pennsylvania. J-40380 


SWITCH BOARDS 
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@ The Curtis “Store-liter” enables you to offer the retail 
merchant a lighting uhit which costs him less for installa- 
tion ... less for maintenance .. . and less for operation. 
It is designed to utilize,\with highest efficiency, the many 
advantages of the new T-12, 96-inch slimline lamps. 


High Transmission plastic side panels provide high levels 
of quality illumination on ‘merchandise whether dis 
played on vertical racks or in horizontal cases. Selling 
qualities are easily seen . . . selectiOn_of merchandise is 


made easy for the customer. The new sliding clamp hanger makes installation of 


F - 1 d f thi " ; ? id f “Store-Liter” luminaire an economical pleasure. 
unctiona open cesign o this new luminaire provides for Sliding clamp hangers are first secured to ceiling at 


ease of maintenance. Relamping is accomplished without desired locations. Completely assembled luminaires 


. : : . : are then raised and fastened into clamps by tight- 
disturbing side panels. For thorough cleaning, side ening a single screw. Sliding clamp hanger also 
panels are easily disengaged in same manner as the permits by-passing building construction obstacles, 


lamps (push-pull principle). On your next retail store euch os beams, sprinkler heads, ote. 
lighting job, recommend and install the Curtis “Store- 
Liter” ...a profitable luminaire for you and your customer. 


ant CURTIS 
~ 
“ 


2 


i 








Full technical details and speci- 
fications on the STORE-LITER 


7 
are illustrated and described in 
Bulletin Four. Write today for 
your copy to supplement your 
Curtis Catalog. 
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PACIFIC GAS & ELECTRIC CO. 


SELECTS VERSATILE 


UNISTRUT 
TO SUPPORT CONDUIT RUNS 


Completely adjustable Unistrut 
simplifies the most difficult prob- 
lems of supporting complex con- 
duit runs used in distribution 
systems—permits fast, on-the-job 
framing assembly where all adjust- 
ments are made by just loosening a 
bolt, and where supporting mem- 
bers are added as work progresses. 
No drilling, no welding, no special 
tools or equipment. Saves time— 
cuts costs. Try Unistrut on your next 
job to see how much quicker, better 
and more economically the work 
can be done. 


: 


Heavy rows of conduit are quickly installed and easily supported with 
completely adjustable Unistrut channel, fittings and clamps. Note ex 
amples of combination racking where conduit is clamped above and 
below to channels mounted back to back 


UNISTRUT- is metal channel with a continuous 
slot. You simply insert the Unistrut spring nut into the 
channel at approximate point where attachment of an- 
other framing member is desired, slide to exact location 
and bolt to Unistrut fitting. Nut is thus secured firmly to 
“double track” formed by inturned edges of channel to 
provide positive clamping action, prevent slippage. 
Unistrut includes concrete inserts, pipe, tubing and 
cable clamps, roller pipe supports, brackets, and many 
other standard parts which in combination provide the 
world’s most flexible system of support or suspension. 
With Unistrut you can build all types of framing, mounts, 
shelving, racks, tables and benches, cable, conduit and 
pipe hangers, fluorescent fixture supports and many other 
structures with only a hacksaw and a wrench. Unistrut 
does the complete job, you need no other parts or materials. Catalog 500: Construction uses of Unistrut — supports, 
frames, mounts, etc. 


THE 3 QUICK UNISTRUT STEPS Catalog 600: Materials Handling uses of Unistrut—racks, 


A j ra ; U.S. Patent Numbers 
4 2327587 2380379 


2363382 2345650 








Write today for Free Sample of Unistrut and these Catalogs: — 


UNISTRUT PRODUCTS COMPANY 


2329815 2405631 1013 W. Washington Bivd., Chicago 7, Ill., Dept. E2 


Other patents pending Please send free somple of Unistrut and catalogs checked 


below without obligation. 


Catalog 500 [} Catalog 600 [] Unistrut sample (] 


1. Insert Nut 2. Locate Fitting 3. Tighten Bolt 
into Channel and Nut —it's done 


Stocks in Principal Cities, Consult 
your Telephone Directories 


oe 
4 Tay 
7 
hf .' 
The World's Mest Flexible ks; UNISTRUT PRODUCTS COMPANY 


All-Purpese Metal Framing 1013 W. Washington Bivd. * Chicago 7, Illinois 


Company 


Address 


' 
i 
3 
Prompt Delivery from Warehouse 
' 


City dis Zone. , $e 


bn we oe ee cw we co ce ee ow cw ew ce cs ccesadl 


t 
' 
' 
‘ 
‘ 
' 
' 
J 
‘ 
' 
Name . ween . 
' 
' 
' 
' 
' 
' 
‘ 
‘ 
' 
1 
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Economy “Time-Delay” Renewal Links 
allow maximum blowing time on start- 
ing and overloads within the 135% to 
200% range where most overloads 
occur, thus preventing unnecessary 
blows and costly stoppages. 


~ How “TIME-DELAY” Links Operate 


Areas A and B are calibrated to control flow 
of current, so as to meet the maximum of all 
requirements of the “Standard for Fuses”. 





Area A consists of sections or bridges which 
control flow of current to sections C, which 
absorb heat and result in time delay. 


Area C consists of heavy cross section zinc 
to absorb excess current, allowing maximum 
blowing time on starting loads and overloads. 


See your Electrical Wholesaler. 





SEND FOR NEW CATALOG 





’ 
a 
ECONOMY FUSE AND MFG. CO., 277 creenview ave, cnicaco 14, 1unois serssscemtest 


24 ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . FEBRUARY, 1950 





Switchbox with new “NM” clamp * 


THE AACO-“NM” CLAMP... 


Here’s the perfect non-metallic-cable-clamp. The “NM” permits the cable to 
enter at the side (end) or bottom, or both, simultaneously. Especially designed con- 
struction protects the cable from possible injury. The clamp is held clear of the 
knockout until you’re ready to use it. Pressure points in the “NM” securely holds 
conductors, far surpassing the most rigid tests. It accommodates a wide range of cable 
sizes and is available in both switch and outlet boxes. 

Recent increased use of non-metallic cable and heavier conductors requires a 
clamp that can take it—and hold it! The “NM” bears the famed “RACO flag” 
trademark. This emblem has become a stamp of approval with contractors and 
wholesalers alike, who know — “You Can Always Rely on RACO”, 


co retaens 


Switcu Box SuprPor Exposep Work Covers 











— ” . 
Easily installed on Full 4,” depth. For 


iol 


any switch box. Can be 
used with all types of 
wallboard, providing a 
strong, firm mounting. 
Switches and particu- 
larly receptacles will 
stay put! No loose parts 


to get lost within walls. 


despard and similar de- 
vices. Individual con- 
tainers, plainly marked. 
Use of the RACO Co-33 
in conjunction with the 
RACO COD boxes has 
become popular for neat 


six-gang installations. 




















*Reg. Trade Mork #=WRITE: ALL-STEEL EQUIPMENT INC., AURORA, ILLINOIS 


1D (a ALL —-STEEL EQUIPMENT INC 


600 Kensington Avenue, Aurora, Illinois 


“A BOX FOR EVERY NEED” 
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How do users like General Electric’s new all-purpose 
insulating varnish G-E 9574? 
Here’s a statement from J. L. Hughes, owner of the 
J. L. Hughes Electric Company, Columbus, Ohio. 
“We have found from test and practical experience 
that General Electric general-purpose varnish 9574 


J. L Hughes vg is tops for our work. 





Mr. Hughes knows what he is talking about. He has been 
in the business of motor repair and rewinding in Columbus 


for thirty-three years. 


*G-E 9574 gives excellent 
YES, G-E 9574 OFFERS YOU results on all types of 
coils except extra-high-speed 
One varnish you can depend on for ALI jobs armatures. It is one of 
G. E.’s complete line 
A Combination of electrical, chemical and me of electrical insulating 


chanical properties formerly found only in materials, including 
: 5 : adhesives, wedges, cements, 
special-purpose varnishes. compounds, cords and 
twines, sleevine, wir 

Easier Handling: Low baking temperature; deep ” sis ae 

. enamels, mica, papers and 
penetration; simple thinning with petroleum spirits fibers, permafils, tapes 
tubing, varnished cloths 
and varnishes 





SEND FOR BULLETIN! If you haven't yet tried G-E 9574, 
get in touch with your local G-F Distributor, or write 

for our new bulletin to Section K1, Chemical Department, 
General Electric Company, Pittsfield, Massachusetts. 
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CPST HEHEHE HERE HEHEHE OHHH HEHEHE HEHEHE SHEESH HEHEHE EEE 


A New Advancement in the 


MOST MODERN WAY of FACTORY LIGHTING 


SSCS ESSE EEE SESE EESEHEESSEEEESEHSESEESEESEEHEHEHEHEEEHEHESEHEHEEHEHEHEHEEEHEHEHEE SHEESH EEHEEEEEEEE 


alee 


more LIGHT with greater 


Brightness Control / 


A New Aid to Better Work, Fewer 
Accidents, Happier Employees, 
Through Better Seeing Conditions 
Comfortable Seeing Conditions require 
that adequate Brightness Control must 
accompany the higher levels of illumina- 
tion now being demanded by industry. 


Latest development in the solution of 


this problem is Longitudinal Shielding 


which is a feature now available in the 
Benjamin Twin Lamp Lite-Line System. 


Placed between the lamps, this shield 
provides an additional 14 degree zone of 
shielding at the workers’ eye levels. It 
minimizes glare without materially 
affecting the effective illu- 
mination on vertical and 
horizontal working areas. 


eeeeeeeeeeeeeeeee 


Dr eee me me 


i! 


anor” 
[> 


MOP” shielding 


There are many other refinements in 
“Lite-Line 40” design and construction 
which safeguard against energy wasting 
glare. Among them are the light diffus- 
ing Porcelain Enamel reflecting surfaces 
and the design of the reflector contour. 
These help make possible the attain- 
= ment and maintenance of higher 
levels of illumination with greater 

seeing comfort, 


R-3039 
Ae ROB ec RE Oe ae 


FREE DATA BULLETIN & 


BENJAMIN ELECTRIC MFG. CO., Dept. H, Des Plaines, Illinois 
Without cost or obligation, please send Lite-Line Dota Bulletin “LS” 


Name 


Title 





Firm 





Address. 





SYSTEM OF FLUORESCENT LIGHTING 


DISTRIBUTER EXCLUSIVELY 


BY ELECTRICAL WHOLESALERS 


City. 


State. 
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onk, Cricod® w 
*erson, Probst 


Your most adaptable fluorescent lighting medium... 


VM ttithtss 
LLL” eg 


ALBA-LITE "55" 


LA LONI 


Peers 


ALBA-LITE "66" 





ALBA-LITE "77" 


Kh Ahhh hhh bbb 


ALBA-LITE "88" 


CORNING GLASS WORKS 


This photograph gives you an idea of how 
well CORNING ALBA-LITE diffuses fluo- 
rescent light especially desirable for 
office work. The qualities of diffusion and 
brightness control are contained within a 
thin opal glass panel. This makes ALBA- 
LITE adaptable to almost any type of 1n- 


1 or exposed. 


stallation whether recesse« 
There ts no limit to the design flexibility 
that can be achieved with ALBA-LITE. It 


is obtainable flat or bent in four standard 


Corning mead reseach i Gledbd 


CORNING, N. Y. 


Coming “A LBALITE” 


patterns as shown. 


Widths vary from 2” to 24”, lengths from 
8” to 100”. It may be used in fixtures, or 
glass ceilings, as required. 

Corning lightingware is sold through all 
leading fixture manufacturers, many of 


ALBA-LITE fixtures. Bul- 


letin LS-17 describes this versatile lighting 


whom feature 


glassware in detail and illustrates many 


ways it is being used. This new 30 page 


bulletin is yours for the asking. 


FOR EFFICIENT, 
ATTRACTIVE LIGHTING... 


CORNING ALBA-LITE for 
diffusion of fluorescent light 
CORNING FOTA-LTE for 
high level illumination 

PYREX brand LENSLITES and 
CORNING brand LENS 
PANELS for prismatic light 
control 


Technical Products Division: Lightingware, Laboratory Glassware, Plant Equipment, Glass Pipe, Signalware, Gauge Glasses, Optical Glass, Glass Components 
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Typical lighting panelboard illus- 
trated above; typical power panel- 
board in circle. 

Designed for use where car- 
bon black, coal or coke dust, 
grain dust and other dust con- 
ditions are hazards. 

Approved by Underwriters’ 
Laboratories, Inc., for Class II, 
Groups E, F & G Hazardous 
Locations. 


Inquiries solicited . . . just address your nearest @ Repre- 
sentative (he's listed in Sweet's) or write for Bulletin 302. 


Srank el(dam Electric Co. 


ST. LOUIS 13, MISSOURI 


Makers of BUSDUCT + PANELBOARDS + SWITCHBOARDS «© SERVICE 
EQUIPMENT + SAFETY SWITCHES + LOAD CENTERS + QUIKHETER 
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“BEST LIGHTING 
INSTALLATION 
| EVER MADE!” 


“THEN WHY 
NOT EQUIP IT 
WITH THE BEST 
TIME SWITCH 

YOU CAN BUY?” 


VEL ah 


abs 


“Finish the Geb Right / 


INSTALL A SANGAMO TIME SWITCH 


* The time switch is a small investment compared 
to the total cost of your lighting installation, but it 
is a highly important factor in its successful opera- 
tion. When you choose a Sangamo Time Switch you 
finish the job right by assuring perfect automatic 
control. You protect yourself against annoying serv- 
ice calls due to faulty time switch operation . . . you 
save on man hours, too...and you safeguard the 
prestige of your installation. 

There’s a time switch to meet your exact needs 
in Sangamo’s complete line of Aigh-quality time 
switches. The Type L, for example, is a heavy-duty 
versatile unit for continuous service under widely 


varying conditions. It can be supplied with a number 
of control features such as an omitting device, 
advanced time cut-off, or an astronomic dial for 
automatic sunset to sunrise operation. All these 
features are also available on the Type W, which is 
a switch that does not have to be reset after current 
interruptions. The Types L, W, and all other high 
quality switches of the complete Sangamo line are 
stocked by your electrical wholesaler. 

Write for Sangamo’s new 16 page Time Switch Cat- 
alog No. 1010A. It tells everything you should 
know to help you choose the best possible time switch 
for your next installation. 





@— 
SANGAMO 


ELECTRIC COMPANY 
SPRINGFIELD, ILLINOIS 


Have Yo 
u Tried th 
stoves Precisj 
ure! An ; 
Pact, ontenn nt com. 
time Switch fo 
Sontrol proble 


on in minia. 


Y attractj ve 


r simple time 
ms, 
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No Solder.. Tape 
or Tools: 


.... FOR FASTER, 
BETTER WIRE JOINTS 


Coil-Hex Fish Tape 


(PAT. PENDING) 
Speeds wire pulling in all kinds of 
conduit. Steel spring wound around 
rust-proof cable slips easily around 
90° bends. Never kinks, snarls or 
springs loose. 25-ft. lengths quickly 
join inte longer tape 


QUICKEST, EASIEST 
WIRE STRIPPING! 


Pas & 


a 


* 


Hand-Type Wire Stripper 


Only stripper of its kind. Single 
light squeeze strips wire up to full 
% in. “‘Automatic’’ feature posi- 
tively prevents crushing of wire 
Just insert wire, squeeze ond re- 
lease. Four models — for all wire 
gauges from 8 to 22. 


EASIEST WAY TO CUT B-X 


THE SOLDERLESS, TAPELESS, WIRE CONNECTORS 
Patented No. 1,933,555 


THE CONTRACTOR'S STANDARD FOR OVER 26 YEARS— 


There is no other way to make dependable wire joints — as eco- 
nomically as with IDEAL “Wire-Nuts’”. Just strip wires and screw 


i eT A EOP CL ISIE AO 


B-X ARMOR CUTTER 

on “Wire-Nuts” that’s all. Makes wire joints twice as easy — all nee we oS SS 
ten times faster! when running circuits, hanging fixtures, etc. a ne Rn Bag Boy ~ 0 
Safe for a lifetime . precision-built “Wire-Nuts” can’t pull or ~ hh ae = Sas ta 
shake loose. Bakelite lifetime shell keeps sharp wire ends covered. {two or three wire) 


IDEAL “Wire-Nuts” are the world’s strongest, safest, best- 
made wire connector. Their proved dependability cuts 
your costs gives you a perfect joint every time 
the first time! 


MAIL COUPON FOR FREE SAMPLES TDEAL 
IDEAL INDUSTRIES, Inc 


1041 Park Ave., Sycamore, Ill. 


SOLD THROUGH AMERICA'S $ 
LEADING SISTRINSTORS ; ¥) ‘ SEND FREE SAMPLE IDEAL “WIRE-NUTS" — SEND 
: CATALOG DATA ON WIRING TOOLS 


COMPANY 


IDEAL INDUSTRIES, Inc. 


SYCAMORE, ILLINOIS 


ADDRESS 


CITY ZONE STATE 
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NOW! NEWEST ADDITION TO THE 
TOMIC . my or FITTINGS! 


No. 12 THINWALL ‘ik, UNDERWRITERS’ APPROVED 
TOMIC CONNECTOR «= SBA GT (AWE Par. no. 2458276 


fi 


No. 312 THINWALL 
TOMIC COUPLING 


to meet the demand 
of the industry! 


No. 12 TOMIC 1” THINWALL CONNECTOR No. 312 TOMIC 1” THINWALL COUPLING 


Interior stainless steel lock washer holds tubing securely Screws in on straightaway jobs ... snaps in on corner jobs. 
- makes uniform, safe, permanent, vibration-proof No tools needed. Can not shake loose. Positive ground. 


6-point ground around entire tube. OK in concrete slabs. Smooth raceway assured. Easy to install—easy to inspect. 
No inside ridges to snag fishtape or fray wire. Easy to 


install—easy to inspect. Idec! for cramped or comer Simple, strong, unique construction makes possible a versa- 


locations. Simple, strong, solid construction—cadmium tility unsurpassed by any other coupling. 
finish. 


Watch TOMIC Grow! Oe es ees envens 








Ne. 100 Romex — '2" K.O. @ Neo. 310 — '2" Thinwall Coupling 


Ne. 200 Service and Range — 
%” K.O. 


Change from heavy pipe to Thinwall 
@ No. 311) — %" Thinwall Coupling and vice versa in the middle of a job. 


fi Can be used te go from Thinwall to 
Ne. 3338X and 4" Greenfield. © “e- 312-1 Thinwall Coupling Greenfield. 

, , Can be used to go from Thinwall to 
Ral — 6 Riswelitennedter §=6© fe. 0) — Sener Mature tanger BX, Romex, rubber cords or welding 
@ No. 9 — Centering Clamp for ei, oh. 


No. 12 — V Thinwall Connector above We expensive, special fittings re- 
quired. 


Ne. 1) — & Thinwall Connector 























Insist on Tomic...and Save! 


TOMIC SALES « ENGINEERING CO. 


4864 Woodward Ave Detroit 1, Michigan 
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A MESSAGE TO AMERICAN 


INDUSTRY °® 


80th OF A SERIES 


>, | a 
Our Industrial Machine 
Is Running Down 


In his recent Economic Report to Congress Presi- 
dent Truman chalked up a constructive advance in 
his economic reasoning. He pointed out that if we 
are going to attain the worth-while goal of a $300 
billion national income in the next five years, we 
must equip ourselves with more and better indus- 
trial tools. Of all the dynamic forces of expansion 
in America, he said, one of the most important is 
business investment. 


That is fine. It is basic common sense. We have 
been saying that for years and we are glad to hear 
the President say it too. 


But having hit this new high in his economic 
reasoning, the President failed to draw the right 
conclusion. He made the mistake of accepting the 
false conclusion that there is no shortage of busi- 
ness funds to pay for more and better industrial 
tools. “There are immense opportunities for busi- 
ness investment in nearly every segment of the 
economy,” the President said, and further, “there 
are in general sufficient funds available to busi- 
nessmen who want to seize these opportunities.” 


That just is not so — and the lack is not only 
serious; it can well be fatal. 


It is a matter of the most urgent national im- 
portance that the President’s recognition of the 


need of more and better industrial tools should be 
followed by effective action. That calls for changes 
in the national policies that are now blocking and, 
unless changed, will increasingly block business 
from meeting this need. If business cannot get 
enough new tools, the result will not be higher, but 
lower standards of living five years from now. 


The President should talk this matter of busi- 
ness investment over with Senator O'Mahoney, 
the Chairman of the Joint Congressional Commit- 
tee on the Economic Report. Senator O’Mahoney 
would take to the discussion knowledge of the 
investment situation recently acquired through his 
conduct of a series of Congressional hearings. 


If he told the President what he told the press 
during the course of these hearings, he would say, 
“the private capitalistic system is being seriously 
threatened by a lack of venture capital.” That is in 
direct conflict with the President’s conclusion that 
“there are in general sufficient funds available.” 


This serious shortage of adequate investment in 
new plant and equipment is brought forth so that 
all of us can understand it by McGraw-Hill’s an- 
nual survey of American industry’s plans for in- 
vestment in new plant and equipment in 1950, 
which has just been completed. 


continued on next page 














BUSINESS’ PLANS FOR 1950 


These are the major findings of the McGraw-Hill survey of “Business’ Plans 
for New Planis and Equipment” in 1950. Made by the McGraw-Hill Depart- 


ment of Economics, the survey shows: 


1. Industry —as represented by manufac- 
turing, mining, transportation, and utili- 
tics — now plans to invest $12.4 billion 
in new plants and equipment this year. 
This is 13% less than was actually spent 
last year. 


2. Manufacturing industries alone plan 
to spend $6.3 billion in 1950 for new 
facilities. This is also 13% less than they 
spent last year. 


3. Manufacturers as a whole expect their 


plans. The largest part of their funds, 
65%, will go to replace and modernize 
existing facilities. 


5. Profits and reserves are expected to 
provide 92% of the 1950 investment 
funds of manufacturing companies. 
These companies count on new common 
stock issues to provide less than one-half 
of one per cent of the investment funds 
they will need. 


6. Two out of three manufacturing 


companies review their investment plans 
monthly. Almost ail companies go over 
them at least quarterly. The survey shows 
that companies changed plans rapidly 
during 1949 to meet changes in their 
prospects. 


7. Other industries are also reducing 
their investment plans in 1950 by 13%. 
This coincidence arises from the fact 
that utility companies, notably the elec- 
tric light and power companies, plan to 
spend only slightly less than in 1949. 
Railroads, on the other hand, are reduc- 
ing their capital programs in 1950 by 
more than 40%. 


1950 sales volume to about equal 1949's. 


4. Manufacturers will expand their ca- 
pacity about 3% in 1950, under present 





A copy of a complete report on “Business’ Plans for New Plants and Equip- 
ment” may be obtained by writing me at McGraw-Hill Publishing Company, 
Inc., 330 West 42nd Street, New York 18, N. Y. 








The results of the survey, which are summar- 
ized above, show that American Industry —as 
represented by manufacturing, mining, transpor- 
tation and utilities — is planning to spend 13 per 
cent less for new plant and equipment in 1950 
than it did in 1949, 


Since the rate of investment in new plant and 
equipment right now ts apparently about 15 per 
cent below the rate for 1949, the present level of 
business investment may be relatively steady in 
1950. That would relieve the fear, expressed by 
President Truman in his Economic Report, that 
“if the downward trend in business investment 
were to continue, our prospects for full recovery 
and continued expansion would be seriously en- 
dangered.” 


BUT, at the raie of investment planned by 
American manufacturing industry for 1950, it 
would take 40 years to modernize thoroughly our 
present industrial plant and equipment. That 
would still leave undone the job of increasing it 
to meet the needs of an expanding economy of 
the kind sketched by President Truman in his 
message. 

In attaining even this rate of investment, the 
McGraw-Hill survey shows American business 
must rely overwhelmingly on its own profits, 
which have declined as the country has left the 
postwar boom behind it. Most American com- 
panies cannot sell new common stock except at 
rumously low prices. Here is one case where gov- 


ernment action is really needed to help business 
and help to keep a rising American standard of 
living. 

In order to get enough business investment to 
assure the “full recovery and continued expan- 
sion” sought by the President, our country needs: 

1. Lower taxes on business income so as to re- 
lease more money for new plant and equipment. 


2. Liberalized depreciation allowances on old 
plant and tools so that business can buy new 
equipment faster. 


3. Repeal of the present double taxation of div- 
idends which now are taxed once as corporation 
income and again as personal income. 


It is encouraging to have the President explic- 
itly recognize the key importance of adequate 
business investment in providing steadily expand- 
ing prosperity. The next and most important thing 
to do is to make this recognition effective by dis- 
carding national policies which are blighting an 
adequate volume of business investment. 


President, McGraw-Hill Publishing Company, Inc. 
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Actually, white translucent PLexic.as diffuses light 
so completely that shadows and glare simply vanish. 
Minimum absorption and maximum transmission of 
light give full, even illumination throughout any 


room. Brightness ratios are remarkably low. 


PLEXIGLAS ’ thick has seven times the impact 


strength of -yet weighs less than half as much. 


k, Reg. U.S. Pat. Off 


mantr bes 





Canadian Distributor: Crystal Glass & Plastics, Ltd, 


282 St. Helens Avenue, Toronto, Ontario, Canada 


A Lighting Fixture 


as Big as the Room 


ye / 
as 
1 room of Philadelphia 
e sections of white 
w cold cathode tubes, give 
Here’s the newest thing in large-area lighting—pure 
illumination without glare or shadows—diffused by 
large PLexIGLAs plastic panels, installed wall-to-wall. 
And here’s safety overhead, because PLEXIGLAS is 
ra light, strong, shatter-resistant. 










Light weight and shatter resistance permit its use in 
large sections with complete safety and ease, and econ- 


omy of installation. Maintenance costs are negligible. 


You'll find PLexicias wall-to-wall diffusing panels in 
banks, drafting rooms, stores, classrooms and control 
rooms — wherever glare-free lighting is desired, and 
safety with savings is essential. Tell us about your 
lighting problem. We'll be glad to send you full infor- 
mation regarding modern lighting with PLEXIGLAs. 


CHEMICALS FOR INDUSTRY 


ROHM € HAAS 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
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NORMAL 





PERCENT VOLTAGE DROP 
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nply the SURE CURE 
for Fading Lights ! 


Lights go dim? Blink? 

When you aren’t getting the light you 
require, in spite of a well-planned lighting 
system, it’s often a sign of undervoltage, 
the inevitable result of growing or chang- 
ing loads that tax existing circuits. Correct 
this quickly, economically. 

APPLY THE SURE CURE: Bring high- 
voltage power close to load centers with 
Westinghouse Dry-Type Transformers. 

Overextended or overloaded lines cause 
voltage to drop. A loss of only 10 volts in 
a 120-volt circuit cuts incandescent light 
output 25%, makes fluorescents dim and 
often unstable. Motors, heating equip- 
ment and other electrical apparatus lose 
proportionately. But taking high-voltage 
power close to secondary loads reduces 
voltage drop and minimizes power losses. 

Because Westinghouse Dry-Type Trans- 
formers are smaller and lighter, they can 


be installed easily. There is no need for 
fireproof vaults—mount them overhead, 
on shelves, posts or platforms. Welded 
sheet steel cases completely enclose the 
transformer for safety and a trim ap- 
pearance. 

You can be sure of effective correction 
of overloaded circuits with Westinghouse 
Dry-Type Transformers. For complete 
information, write for Booklet B-4009. 
Westinghouse Electric Corporation, P.O. 
Box 868, Pittsburgh 30, Penna. _j-70534 


NOW AVAILABLE WITH BUILT-IN CIRCUIT BREAKER 


New Types AJRB and 
AVRB give you a 
transformer and cir- 
cuit breaker in a 
single, compact pack- 
age. The need for 
separate protective de- 
vices is eliminated. 


DRY TYPE TRANSFORMERS 
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Doing A Store Upi 


i ae Grenailiers 





# 
— 

5 

Pa 


Be a | 


£ 


e 


When an extensive remodeling job was planned for this popular 
53-year old Georgia store, the architects and the lighting engineers 
chose Wakefield Grenadier fluorescent Luminaires and Spots. 


Result: a comfortable yet stimulating shopping environment with 
general illumination of about 50 footcandles; and with glare and 
brightness contrasts at a minimum despite lavish use of strategic 
spotlighting. 
A shielded, 
plastic side panels, the Grenadier provides a highly efficient type 
of diffused light. It is designed to take 40 W or Slimline lamps, 
and is also available equipped with a single or double spotlight 
assembly permitting a 35° adjustment in any direction. 


louvered fluorescent luminaire with metal-framed 


THE F. W. WAKEFIELD BRASS COMPANY « VERMILION, OHIO 


OU OIL 


Over-ALL Lighting 


FOR SCHOOLS + 


WAREFIELS 


OFFICES * STORES 
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The Store: ESSERMAN'S Specialty 
Shop, Rome, Ga. 


The Architects: POUNDSTONE, AYERS 
& GODWIN, Atlanta, Ga. 


The Lighting Engineers: GEORGIA 
POWER COMPANY 


ARCHITECTS 
ENGINEERS 
CONTRACTORS 


All Three 


favor Wakefield Grenadiers 
for Store Lighting because 


efficient type of diffused lighting 


combination of general and spot 
lighting in one fixture 


easy, quick installing; one man 
can do it 


easily maintained; can be re- 
lamped through side or bottom 
and top when suspended 


certified ballasts 
Underwriters approved 


fully guaranteed 
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What is the 
Difference 7? 


These boxes are of different makes, yet they are as 
much alike as two peas in a pod. It is doubtful if an 
experienced electrical craftsman or even the makers of 
the boxes could identify them. 


So it is with certain other common types of electrical 
boxes and conduit fittings. 

But a BIG difference will be found when entire LINES 
of boxes and fittings are compared. 

It will be found that Steel City’s line is not limited to 
easy to make items, items in greatest demand, or which 
show a better profit. It isa COMPLETE line of boxes 


and fittings, constantly kept up to date with wiring 
requirements. 


In switch boxes, outlet boxes and covers and conduit 
fittings... 


Steel City Leads 
In Meeting Contractors’ Needs 


STEEL CITY EL 


1207 COLUMBUS AVENUE, PITTSBURGH, (I2)PENNA 
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CRESCENT 


ABC 
ARMORED CABLE 


Has These Improved Features 
Which Make Installation 


EASIER—QUICKER—SAFE 


Ree 


Bond Strip Under Armor 


Permanently low armor resistance is provided in 
sizes No. 14 and 12 AWG by use of a flattened, 
bonding wire which is in contact with the under 
side of each convolution. 


Prefabricated Break Lines 


<= The Cut Mark (at 114” intervals) shows the loca- 
tion of a prefabricated breaking line inside the 
armor. Only a few strokes of a file or saw guided 
by the Cut Mark are required to cut through one 
outer ridge, and a bend by hand severs the armor. 
This results in a clean separation with no sharp 
edge—a safer, easier and faster job. The prefabri- 
cated breaking lines are so designed that there is 
no reduction in tensile strength, bending quality, 
crushing resistance and electrical conductivity of 
armor. 








In the last 20 years alone, over SIX BILLION FEET 
of Armored Cable have been produced by the indus- 
try. Armored Cable provides the only general pur- 
pose, factory-assembled and tested, metal protected 


wiring system. 











CRESCENT 


WIRE & CABLE sits 
CRESCENT INSULATED WIRE & CABLE CO. 


TRENTON, N. J. 
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YA hile ii Ciahy AT YOUNG & RUBICAM 


YES SIR! Eyes do have it easy in this 
light office of one of America’s top 
advertising organizations. And that’s 
important in any business where tast 
decisions, fast actions are required. 
Ample, evenly distributed light elimi- 
nates eyestrain— unleashes extra energy 
to speed work and lend sparkle to cre- 
ative thinking 


Whenever you have a lighting prob- 


You'll 


find Litecontrol fixtures unusually effi- 


lem come first to Litecontrol 
cient—Litecontrol engineers expert in 
planning outstanding lighting installa- 
tions. And they'll be glad to help you 


with suggestions or complete layouts 


YOUNG & RUBICAM, INC. 

285 Madison Ave., N.Y. C. 

Lighting Equipment: Litecontro!l No. 4044 
pendant mounted fixture 

Spacing: 10 foot centers 

Lomps per fixture: 4-40 watt 


Footcandles: 35 in service (average) 


—p> 


WRITE TODAY! This new catalog is yours for the asking 


Contains 


Pictorial Index for easy, quick reference. Com- 


plete descriptions and specifications on all Litecontrol fix- 


tures, including utilization factors, formulae and all data 


necessary to figure an installation from start to finish. 





LITECONTROL 


Cftrtwees 


KEEP UPKEEP DOWN 
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LITECONTROL CORPORATION 


NAME 


COMPANY 


STREFT 


DESIGNERS, ENGINEERS AND MANUFACTURERS OF FLUORESCENT LIGHT- 
ING EQUIPMENT DISTRIBUTED ONLY THROUGH ACCREDITED WHOLESALERS 


79> 


36 Pleasant Street, Watertown 72, Mass. 


Please send me a copy of your new booklet. 


TITLE 
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All Steel Construction 
Mica Insulation 

Rugged Terminals 
Provision for Expansion 
Adequate Ventilation 
Unaffected by Vibration 
Moisture Resistant 


Corrosion Protected 


™~ 


These Post-Glover Standard Resistor Units will increase pro- 
duction equipment availability th-u reduction in motor 
maintenance and machine hours lost from electrical failures. 
P-G Steel Grid Resistors are rugged because they are built 
of steel and mica. Add to this, sound resistance values with 
ample capacities and failures due to resistor trouble cease to 
exist. Specify P-G for your next application, especially, if 
your operating conditions are severe. 


THE POST-GLOVER ELECTRIC COMPANY 


221 WEST THIRD STREET, CINCINNATI 2, OHIO 
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You can do a lof 




















Jenkins Bros. also make Diamond Sea 


Friction and Rubber Tapes v 


both 


ASTM and Federal Specifications 





Here’s a tape you can count on to speed 
any job — and stick to the job. Anda roll 
of Jenkins Gold Seal will always go 
further, because there's no waste. 

What a difference it makes, working 
with tape that tears evenly, quickly. It 
will not dry out, peel or ravel, yet makes 
a tighter, longer-lasting bond. Produc- 
tion is carefully controlled to assure last- 


FRICTION and 
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ing “tack” in the friction compound. 

No wonder Gold Seal is the lasting 
favorite of linemen and _ electricians! 
There’s more tape value in every roll. 
Buy ‘em by the carton (10 rolls) or 
singly. Each roll individually wrapped 
in cellophane to keep it factory-fresh. 
Jenkins Bros., (Rubber Division), 80 
White St., New York 13, N. Y. 


RUBBER TAPES 
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ie 1900 * THE MIRACLE OF AMERICA &® 1950 < 





It’s no stretch of the imagination, rather, robust realism to call our past half 
century a Miracle—U.S.A. 

America has set an amazing record of progress in 50 years — but a moment in 
the history of civilization. A record unequalled by any other political or economic 
system. 

Merely by broad brush strokes, we can all visualize this miracle. Remember the 
crystal set, the hand-cranked car, the biplane? A far cry from our FM radio, tele- 
vision, hydro-matic drive and supersonic planes. 

And here’s another phase of the miracle that went hand-in-hand with these and 
the myriad of intertwined technological advances — ranging from the radio telephone 
and Bakelite to the X-ray tube and teletype . . . and to atomic energy and its un- 
told potentialities. 

‘Since 1900 we have increased our supply of machine power 4% times. 

~~ Since 1900 we have more than doubled the output each of us produces for 
every hour we work. 
Since 1900 we have increased our annual income from less than $2400 per 
household to about $4000 (in dollars of the same purchasing power), yet . 


% Since 1900 we have cut 18 hours from our average work week —equivalent to 
two present average workdays. 


How did we do it? The basic cause for this composite miracle has been the 
release of human energy through FREEDOM, COMPETITION and OPPORTU- 
NITY. And one of the most important results is the fact that more people are able 
to enjoy the products of this free energy than in any other system the world has 
ever known. 


THIS IS THE MIRACLE OF AMERICA . . . it’s only beginning to unfold. 


Published in the public interest by: 


McGraw-Hill Publications 
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MANTLE POSITION 
To ePts covte 


OFF 


+ Easiest. Ca0lest! 


New Federal Noark Front-Operated Safety Switch 


ANY WAY YOU LOOK AT IT, the 
new Federal Noark Front-Operated 
Safety Switch is absolutely your one 
best buy. It’s the safest safety switch 
... the easiest switch to install and to 
maintain... the coolest in operation. 

To assure cool operation, there are 
only two joints to each pole, and steel 
springs hold them under extreme ten- 


¥ EDERAL ~oarx 


sion. What's more, it has an ingenious 
one-piece fuse terminal and lug con- 
struction . . . a patented high pressure 
fuse holder. 

For utmost safety, operating cross 
bar beneath blades guarantees current 
break . . . visible blade construction . . . 
3-position handle . . . tamper-proof cov- 
er. .. instantaneous arc extinguishers. 


New Federal Noark Front-Operated 
Safety Switches come in 30,60, and 100 
amp. capacities, for 230-volt A.C.—250- 
volt D, C. and 575-volt A. C.—600-volt 
D. C. Order them from your distributor 
for superior service and economy right 
now. And ask us for detailed literature. 
Federal Electric Products Company, 
50 Paris Street, Newark 5, New Jersey. 





FRONT-OPERATED SAFETY SWITCH 


Complete line of Federal Electric Products includes Motor Controls, Safety Switches, Service Equipment, 
Circuit Breakers, Panelboards, Switchboards, Control Centers, Bus Duct * Sales Offices in principal cities. 
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Tinex Cables 
Can Take Jt !! 


NAME YOUR HAZARDS; the hazards that time 
and again raise havoc with the portable cords and 
cables you depend upon for the efficient operation 
of vital electric equipment. 


Water, snow and mud as pictured here; dragging over rough 
surfaces and pulling around sharp bends; runovers by heavy 
mobile equipment; grease, oil, chemicals, sunlight, heat and flame 
—a few, perhaps all of these cable enemies are writing “down 
time” into the performance records of your equipment. 


You can beat the problem, simply, economically, by specifying Simplex- 
TIREX Cords and Cables when you next order. The TIREX line is 
performance proved — proved in the field under the most severe con- 
ditions during more than a quarter-century of service to all industries. 
It includes cords and cables that meet the requirements of all portable 
electric apparatus. All are jacketed with cured-in-lead Selenium 
Neoprene Armor, the toughest, most-reliable protection available for 
portable cords and cables. 


If you would like complete information write us 
today for a TIREX Catalog, specifying the voltage 
range you are principally interested in. 


whe resco he " ee 


SIMPLEX WIREgGWGABLE CO., 79. SIDNEY"ST... CAMBRIDGE”39,. MASS. 


ca 
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FEBRUARY .... at a Glance 


Modern Industrial 
Wiring 

Not many electrical construction 
men are currently concerned with in- 
dustrial projects of the size and scope 
of the new G.E. turbine plant in Sche- 
nectady. Why, then, do we spread 
such a story over nine pages in the 
feature section as we do this month? 

Ordinarily, we don’t give much 
space here to the inner works of edi- 
torial operations. But we think you 
will be interested in the technique of 
preparing an “Outstanding Electrical 
Construction” article and may even 
read them more profitably henceforth. 

A project of great size and scope 
usually has everything; top-flight en- 
gineering, exceptional management, 
modern materials employed efficiently 
and installed with the best of work- 
manship. But the materials are those 
widely available in the industry, the 
skills and know-how employed are 
readily adaptable to a great many in- 
dustrial projects. 

So, in collaboration with the elec- 
trical contractors, our editors explore 
the plans, the work in progress, and 
the job office. Out of a great collec- 
tion of data, drawings and photos, a 
very few are carefully selected. Cer- 
tain aspects of the work which show 
the methods to best advantage are 
segregated. Each of these is further 
distilled into a separate complete ar- 
ticle. What comes out is one brief 
article on the size and scope of the 
project and four or more distinct ar- 
ticles drawn from it, the whole tied 
together under a common tag-line. 


1 LIONS | OF oF OOLL == 
2,007 


The big job is a mine of useful in- 
formation for electrical men every- 
where. That's what we look for and 
try to bring out. The popularity of the 
series indicates we have done so with 
some success. You will find that “G.E. 
of Schenectady” has solid stuff in it 
for everyone concerned with modern 
industrial wiring, regardless of the 
scope of his current activities. 


Industrial 
Modernization 


Market projections this year point 
up a market area that calls for 
genuine development in the months 
ahead. Major industrial construction 
is sharply off from the levels of recent 
years. Yet proposed new plant and 
equipment expenditures projected by 
a nation wide McGraw-Hill survey 
show only a moderate downtrend. 
The logical conclusion is that there is 
an important shift from new bricks 
and mortar expansion to in-plant mod- 
ernization. From the standpoint of 
electrical materials and labor the shift 
may represent an actual increase in 
market potentials. 

There is an important difference, 
however, in the accessibility of the in- 
plant modernization market and the 
means which must be employed to de- 
velop it. The new building job is ac- 
cessible through conventional con- 
struction industry channels and the 
job is usually wrapped up in one big 
package. Modernization, however, 
often involves a long series of rela- 
tively small electrical projects follow- 
ing the installation on relocation of 
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equipment. The work must usually be 
sought out and developed in close 
collaboration with plant management 
and personnel. Constructive counsel 
and intelligent planning help can as- 
sure efficient integration of the imme- 
diate electrical work into a fore- 
sighted plan with resulting economies 
for the customer and excellent busi- 
ness opportunities for the contractor. 


Estimating 


Take-off is the first critical phase of 
electrical estimating method. In the 
second of our series on “How to Esti- 
mate Electrical Work,” page 58, the 
basic principes and methods and the 
use of the rotometer and tally are dis- 
cussed. Further articles will develop 
methods of listing and pricing with 
emphasis on the small and medium 
sized project. 


Paper Work 


The wide variety of work flowing 
through the motor shop and the im- 
portance of good detailed records of 
customer requirements over a period 
of years requires a well designed 
system of order and report forms. The 
simplified but highly effective meth- 
ods employed by the Houston Arma- 
ture Works in Houston, Texas, use 
multiple-copy order forms and a tight 
order number control with full data 
winding up in neat bound volumes 
for permanent reference. The story, 
“Simplified Motor Shop Job Control” 
begins on page 62. 


——$—_—_,—____, 
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_— the Anaconda thermoplastic Type TW building 


wire, gives you the maximum in protection. 


THE DENSHEATH ADVANTAGE 
IN REWIRING WORK 

One of Densheath’s important advantages is its protection against 

cutting and abrasion. Pull it hard over the sharp edge of an outlet 3 #10 Wires 

box. The chances are you won’t even dent the tough insulation. More pe peen tn 


protection: Densheath will not burn. . . is long aging . . . impervious 
to acids, oils and alkalis ... has low moisture absorption. 

Densheath protects profits, too: time is saved on the job by its 6 #10 Wires 
special, slick finish for easy fishing . . . light weight for light work .. . se 
permanent, bright colors for quick circuit identification ... small 


‘ ‘ . ‘ TYPE TW (ANACONDA DENSHEATH) 
diameter for more wires in a conduit. 


: 2 - : , x National Electrical Code recognizes Den- 
Specify Densheath. Anaconda Wire & Cable Company, 25 Broad- sheath for circuits to 600 volts, temperatures 


‘ to 140° F., and for wet and oily locations. 
way, New York 4, N. . A vias’ , 2 and oily locations 


THERMOPLASTIC 
TYPE TW 
BUILDING WIRE ... 
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PROFIT PROSPECTS 


BY MOST PROJECTIONS, in published statements and in the 
private councils of the electrical business, this year will provide record volume in 
materials and manhours. While first month figures are not available yet, we have 
run into some highly optimistic spot checks on business activity. But profit 
weakness persists. 


COMPETITIVE BIDDING in the presence of a sound profit 
pattern can be constructive. To make and maintain profit is a powerful incentive 
driving toward better management and better methods. Once competition forces 
out sound and reasonable profits at the job level, however, it becomes destructive. 
Possible losses must be contained and margins augmented by price shopping 
upstream in the trade channels. 


THESE THINGS have happened before in the memory of most 
of us. But they happened in declining markets. They worked like a “short” sale 
over the relatively long span of time between a contract and the actual delivery date 
of the various materials and equipment. No such conditions prevail today. Prices 
generally are backed up against an inflexible floor of basic material costs and the 
solid rock of wage levels. Shrewd price buying is taking advantage of some 
momentary jockeying for position or volume. But those extra “fives” are coming 
out of already pinched margins in the presence of static or rising costs. They show 
no signs of a basic price movement. 





A MARGIN SQUEEZE in a high volume, stable cost market has 
some definite limitations. Inadequate salesmanship, bad marketing judgment and 
volume mania eventually show up on the balance sheet. And management, how- 
ever inept, on a declining net will usually seek a sound profit prospect. Fewer 
salesmen will be authorized or encouraged to “meet any price”. Resistance to price 
shopping firmed notably at the turn of the year is expected to toughen even more 
as the construction season opens up. 





ON WORK NOW TAKING BIDS the profit prospects are very 
likely to be limited to those anticipated in the markup. To count on any important 
softening of material quotations is more than a prudent risk with the current temper 
of the market. 
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PRY, | 


that wiring job 


... With Supplies from Graybar 


You and your customers both benefit from the wiring job 
that winds up “on schedule.” Don't let hit-or-miss selection 
of items, uncertain deliveries, and mis-matched parts mean 
disgruntled customers and loss of time and money for you. 
On your next job, play it safe — order from Graybar. We 
give you prompt deliveries of a wide variety of wiring sup- 
plies — plus practical advice from men familiar with every 
kind of wiring installation. 


A complete “Package” from one source 


For a major wiring contract, or minor repairs, you can get 
the right materials for the complete job from Graybar. We 
distribute thousands of different wiring items as well as the 
tools needed to insta!l them. For your protection, we have 
been particularly careful to select only first-quality products 
of leading manufacturers. You'll lose no time because of 
“duds,” and all the items will fit together properly on the job. 


SPECIALIZED HELP 


To help you and your customer plan complicated wiring 
systems or solve difficult wiring problems, a Graybar 
Inside Construction Specialist is available for consultation. 
His recommendations, supplementing those of your local 
Graybar Representative, will help to speed up performance 
of your contract from start to finish. 


100,000 Electrical Items 


Graybar offers you similar service for all your other elec- 
trical needs. For dependable supplies and for help in 
speeding lighting, communication, ventilation, and other 
electrical installations, call our nearest office. Graybar 
Electric Company, Inc. Executive offices: Graybar 
Building, New York 17, N. Y. 4938 


IN OVER 100 PRINCIPAL CITIES 











MAMMOTH TURBINE PLANT, producing turbine-generators having capacities up to 4-million kw., operates on electrical 


framework installed by W atson-Flagg. 


G. E.—of SCHENECTADY 


Underground distribution, secondary-selective 


tions, the use of new materials and modern 


unit substa- 


construction 


techniques make this installation a jam-packed example of 


practical, usable installation methods. 


By Vreeland Flagg Vice-President, Watson-Flagg Engineering Company 


ENERAL ELECTRIC’s steam turbine plant in Schenec- 
tady, New York—a $30,000,000 investment containing 
a million square feet of manufacturing area—is a tre- 

dual electrical distribution, the 

application of modern electrical materials and equipment, 
industrial safety practices and exacting production methods. 
Two factors make the plant impressive to electrical con- 


mendous testimonial to 


struction men. 
: t a 2»; for it can be described 
ndary-selective unit substations, a 


100-kw., 10,700 lighting fixtures, a 
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million-volt X-ray machine, 51 traveling cranes ranging to 
capacities of 200 tons with 61-foot clearances, 84 miles of 
ventilating duct and 34 miles of 2-gage railroad track con- 
necting the various plant areas. 

But second, and more significant; the plant demonstrates 
1 variety of methods, applications and techniques which can 
be applied advantageously not only to mammoth electrical 
installations such as this but to hundreds of more recurrent 
medium-sized projects as well. It is a carefully engineered 
large-scale summation of practical, usable every-day prac- 
tices. 


. » FEBRUARY, 1950 





Outstanding Electrical Construction... 


_ . . bs f, 5 eer we. 
ELEVATED UNIT SUBSTATIONS are located at load centers with primary voltage carried to these double-ended secondary- 
selective unit substations through underground multi-cell ducts. Eight unit substations serve the plant; two of them supplying 250- 
volt d-c through sealed ignitron mercury-arc rectifiers having continuous capacities of 2000 amperes. All a-c substations have 





grounded-neutral 600-volt secondaries. 


SERVICE CONTINUITY 


Incoming service to the 20-acre plant 
is underground with four 13.8-kv., 3- 
conductor carried inside the 
building lines through 4-inch Transite 


feeders 


ducts sheathed with reinforced concrete 
[wo of these feeders (600 
MCM) proceed underground to a cable 
vault beneath the main 13.8-kv. metal- 
clad switchgear switching station and 
rise to ground-level switchgear through 
3-inch conduits bushed above and be- 


envelopes. 


neath floor slabs to anchor the sleeves 
and protect the cables. The remaining 
two 3-conductor feeders are carried 
underground for a greater distance to 
a second 13.8-kv. metal-clad switchgear 
switching station located in the testing 
section of the plant 

The main switchgear is a sectional- 
ized bus installation with the north and 
south bus sections separately served 
through electrically operated 1200-amp. 
circuit breakers. These two sections are 
tied together through an electrically- 
operated 1200-amp. circuit breaker so 
that, in an emergency, switchgear con- 
nected to both sections could be served 
by either main feeder 

Service continuity is further insured 
by radial feeders that radiate from this 
switchgear to unit substations strate- 
gically located 
These 


are of 


at plant load centers. 
double-ended unit substations 
the selective 


secondary type 
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with the two sections separately served 
by individual transformers fed from 
different the 13.8-kv. 
switchgear. In all, there are 5 a-c and 
2 d-c unit substations connected to the 
main switching center in this manner 
while the eighth unit substation (a-c) 
is similarly served by a second 13.8-kv. 
switchgear installation. All a-c unit 
substation transformers are rated 1500- 
kva. with 600-volt wye-connected 
grounded-neutral secondaries. D-c 
units have 588-kva. ratings with 250- 
volt rectifiers. 


sections of 


Since the two sections of each low 
voltage unit substation are linked by 
manually operated tie circuit breakers, 
the entire bus could be served by either 
transformer should the necessity arise. 
This secondary selective radial system, 
coupled with the previously mentioned 
sectionalized arrangement of the main 
switching station, provides each sub- 
station bus with 4 possible connections 
to incoming service lines. 

Carried underground at 13.8-kv., the 
primary system incorporates simplicity, 
reliability, flexibility, freedom from ex- 
cessive maintenance, low first cost and 
adequate delivered voltage. The selec- 
tion of 13.8-kv. for primary distribution 
has several important economic and 
operational advantages, for less copper 
is required to transmit given amounts 


CONSTRUCTION AND MAINTENANCE .. 


of power, fewer circuits are required, 
voltage drop is minimized, and 15-kv. 
switchgear can be utilized effectively. 
Since some of the underground feeders 
extending from switching centers to 
substations exceed 1800 feet in length, 
the factors of voltage drop and cable 
size are readily recugnized. 

Substations are located on elevated 
platforms; an arrangement that places 
substations close to load centers while 
leaving working areas free for produc- 
tion and safeguarding both equipment 
and personnel from accidental injury. 
Safety is also promoted through the 
installation of ship-ladder stairways to 
these elevated substations, subway- 
grating platform flooring, heavy guard 
rails and thorough grounding of all 
equipment and material. 

In normal operation, the tie breaker 
between the two sections of each sub- 
station remains open with the two sec- 
tions operating independently. This 
breaker is interlocked with the two 
transformer breakers so that it cannot 
be closed unless one of the transformer 
breakers is opened. This is done to 
prevent paralleling cof units, keeping 
the short-circuit duty on the secondary 
circuit breakers to a minimum. 

If a fault should ever happen to 
occur in one of the primary cables or 
transformers, the associated primary 
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CABLE VAULT beneath main metal-clad 
switchgear switching station is tempera- 
ture and humidity controlled; is lighted 
by vaporproof units. 


feeder breaker trips, interrupting serv- 
ice to the load. However, service can 
be restored quickly by opening the 
secondary circuit breaker of the faulty 
circuit, and closing the bus tie breaker 
to pick up all loads connected to the 
substation through the remaining 
transformer. Under these remote con- 
ditions, one transformer of a double- 
ended substation would either have to 
carry the entire load of the 2-section 
substation, or some non-essential load 
dropped. Some spare transformer ca- 
pacity is provided for this purpose and 
to care for load growth. This spare 
capacity has a beneficial effect upon 
voltage regulation. 

Fire protection is also stressed at 
substations with transformers using 
non-combustible Pyranol (askarel) 
rather than oil as a cooling and insulat- 
ing liquid. While these transformers 
are designed for handling emergency 
overloads and coping with unfavorable 
ambient-temperature conditions, added 
capacity is further guaranteed through 
the inclusion of fans in the assemblies 
for forced-air cooling. 

Other safety factors include enclosed 
potheads (likewise a fire-prevention 
expedient) and draw-cut air circuit 
breakers that permit inspection or re- 
placement with maximum safety to 
maintenance personnel. 
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MAIN METAL-CLAD SWITCHGEAR 
stallation with separate service feeders 
sections. 


switching station is sectionalized bus in- 
bringing 13.8-kv. current to the two bus 


Bus sections are tied together through electrically-controlled circuit 


breaker, providing for emergency switching of power. 
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SCHEMATIC WIRING DIAGRAM shows features of secondary selective system. 


All high-tension wiring, from service 


entrance to main switchgear and from 


switchgear to substations, is carried underground. All substations are double-ended, 


having two transformers. 


While primary distribution and most 
of the secondary demand is a-c, there 
is considerable call for direct current 
to operate cranes and certain produc- 
tion equipment. To supply this d-c de- 
mand, two of the secondary-selective 
substations incorporate sealed ignitron 
mercury-arc rectifier sections as well 
as transformer and switchgear sections. 
With no moving parts and with 3- 
phase full-wave provisions (double 
wye with grounded neutral on the 


secondary side) the units are proving 
reliable and economical with power 
factors better than 90 percent and oper- 
ating efficiencies about 92 percent. 
The ignitron tubes, with continuous 
capacities of 400 amps. each, are cooled 
by distilled water maintained at normal 
temperatures through the use of heat 
interchangers operating on the shop 
water system, Water is taken from the 
river, hence, is not suitable for direct 
use in the ignitron tube cooling circuit. 
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INTERLOCKED ARMOR CABLE is used to connect sub- 
station switchgear with secondary feeders, transformers and 
crane trolleys. Unistrut mounting is widely utilized. 


DISTRIBUTION 


Secondary distribution (600 volt a-c 
and 230-volt d-c) is essentially by 
three methods; open wiring, inter- 
locked armor cable and enclosed bus 

Interlocked armor cable is used to 
connect substation switchgear with dis- 
tribution circuits, lighting trans- 
formers, crane trolleys and bus ducts. 
Because of its flexibility, it is easily 
and conveniently strapped to girders 
and messenger It provides 
better mechanical protection than non- 
metallic armor cable, it permits positive 
grounding, and 
Economically as 
stallation vi 


cables. 


resists corrosion. 
well as from an in- 
~wpoint, it is definitely 
satisfactory for its designed purpose. 
Busways serve * of the plant’s 20 


acres of manufacturing floor space, 
carrying a-c and d-c along opposite 
sides of column lines in the areas so 
served. With a variety of standard 


tees, elbows, interchangeable plugs and 
breakers, the system can be altered to 
meet changing manufacturing demands 
or loading conditions. 

Flexibility of installation prompted 
Unistrut 


supporting 


the extensive use of metal 
interlocked 
armor cable, lighting fixtures, control 


panels 


framing 


1 switch boxes throughout the 
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Outstanding 


METHODS 


plant. Giving strength without bulk, 
the adjustable and reusable steel chan- 
nels with their continuous slot made it 
possible to position and secure equip- 
ment and material by merely inserting 
and securing spring nuts and bolts 
without drilling or welding. 
Installation practices for both a-c 
and d-c branch lines are uniform in all 
turbine plant sections. For example: 
(1) Branch lines to individual devices 
or groups of devices are tapped to the 
distribution mains by mechanical con 
nectors. (2) Lines are run in metallic 
conduit, the the conductors 
being determined by the load to be 
carried rather than by the size of the 


size of 


supply mains. (3) Lines supplying 
more than a single electrical device 
terminate at group fused safety 


switches or air circuit breakers, with 
lines from this group switch or breaker 
run to individual fused line switches of 
the separate *evices. (4) Branch lines 
supplying single devices terminate at 
fused safety switches or air circuit 
breakers located on the building column 
nearest to the tap. Where devices are 
relatively the 
the main 


How ever, 


near these columns, 





h or breaker is used as 
line switch for the device 


Electrical Construction... 





MERCURY ARC RECTIFIER, rated 500 kw., provides 250-v 
d-c for manufacturing and testing areas. Front view shows 
sealed construction, cooling system and power connections. 


if the distance is great, an additional 
main line switch or breaker is located 
directly at the device. (5) Lines sup- 
plying lighting transformers located 
in the upper building steel are pro- 
tected by fused safety switches located 
at the tap. (6) Fused safety switches 
or air circuit breakers mounted on 
building columns are located 6 feet 
above the floor. 

All large cables (2/0 and larger) 
carrying 600 volts are varnished cam- 
bric braid and interlocked armor. 
Smallar cables are generally Flamenol. 
lerminals are clamp type. 

lo provide both insulation and me- 
chanical protection to wiring splices 
with a single tape and with a single 
yperation, electrical tape with vinyl 
plastic backing is widely applied, In 
addition to saving time and material, 
these splices occupy considerably less 
space, permitting maximum 
junction boxes. Since the vinyl plastic 
back 


use of 


has a high resistance to water 





and oil, has considerable elasticity and 
resists abrasion, it is particularly good 
for splicing power extension cables on 
portable equipment where cables are 
moved along the floor and are subjected 
to the splash of oil or to rough usage. 
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All 600-volt 3-phase wye circuits 
have grounded neutrals, providing a 
safer, more reliable and lower oper- 
ating cost distribution system. 

Increased safety is due to the fact 
that, with the neutral held at ground 
potential (where a proper electric path 
to ground is maintained), the potential 
of any conductor to ground is limited 
to about 346 volts maximum at 600 
volts line-to-line. 

Improved service reliability is due 
mainly to the fact that, when a ground 
fault occurs on a grounded neutral 
system, ground fault current of suffi- 
cient magnitude will flow and cause the 
proper overcurrent protective device to 
open and automatically disconnect the 
faulty part of the system as soon as the 
ground fault occurs. The faulty part 
can be readily located and repairs made 
quickly. Because of the automatic iso- 
lation of ground faults, it is not neces- 
sary to take the system out of service 
to find the ground. 

Lower operating costs result, first of 
all, by eliminating fault chasing. There 
is less cost in repairing one fault at 
a time than two at a time as so often 
happens in an ungrounded neutral sys- 
tem. There is generally less damage 
when a ground fault occurs in a 
grounded neutral system because there 
is only line-to-neutral voltage to cause 
the flow of short-circuited current as 
compared with line-to-line voltage for 
a double line-to-ground fault. The 
lower current may result in less burn- 
ing and hence less damage to repair. 


ELECTRICAL 


T- Ory type 374 kva 
1g 575/125-250v 
transformer. Case Armored cable box 
and secondary neutral connector - ------ 
grounded to buiiding 
C- Control transformer | 4.575/115 v 
M- Magnetic contactor 4 wire intermediate lig. bua support 


S- Safety switch 








Conduit coupling with bushing 


and typical feeder tap to /tg. bus 


L- Lighting cabinet 
F~Lighting feeder 


























Ltg equipment 


Feeder to DC bus 
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DC bus HH — 


QC Substation No.6 24°0" typical 




















- Crane rails 


Primary comp. 


AC. bus 
QC bus-* 


No. P3- 
19 | 33 | 33 


== Connect to ground bus in cubicle 


SECTIONAL DRAWING through 2 of 10 industrial bays indicates location of typical 


platfor ted d-c substation, both a-c and d-c distribution bus, lighting trans- 
formers in overhead trusses and crane rails. 
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Ground Rod Patterns 





GROUNDING rods, 8 feet long and %-inch in diameter, are buried at frequent intervals in groups of three; are connected to 


20-acre grounding network through bare stranded copper cables. 


chines on test and cable sheath are grounded as indicated. 


GROUNDING AND LIGHTING 


For the safety of personnel, the 
proper operation of overcurrent devices 
and the prevention of damage to equip- 
ment, frames and metallic enclosing 
all electrical equipment and 
electrically operated equipment are 
thoroughly grounded. In many cases, 
equipment is bolted or welded directly 
to the steel framework of the building 
which, in turn, is grounded. Where 
equipment is not securely attached to 
building steel individual 
ground connections are carried from 
the equipment either to the building 
frame or to the permanent 
water pipe 

Stranded copper grounding connec- 
tions and copper straps generally are 
equal in size tu the largest conductor in 
the line feeding the equipment, but in 
no case are these connections smaller 
than 6 gauge or larger than 4/0. Where 
ower is brought to equipment through 


cases of 


however, 


nearest 
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conduit or raceway, ground connec- 
tions are run on the outside of such 
channels and are mechanically pro- 
tected against damage. 

Portable equipment is also grounded, 
through a ground wire in the connect- 
ing flexible cable. Where equipment 
operates at above 125-volts, this ground 
wire is connected to a grounded pole 
or contact in the plug or receptacle. 
However, for lower voltages, the 
ground connection at the plug end of 
the lead is established through a spring 
clip which is attached to the nearest 
metallic ground. 

The ground grid beneath the plant 
includes over 4 miles of bare stranded 
copper cable in a grid pattern, with the 
grid connected to over 200 8-foct 3- 
inch copper rods driven into the ground 
in groups of 3 on approximate 180-foot 
centers. Except where taps to equip- 
ment, narrow gage railroad, and col- 
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All structural columns, permanent and portable equipment, ma- 


umns extend through the floor slabs, 
the ground system inside the limiis of 
the plant is buried beneath all concrete. 

Underground primary feeder cables 
are grounded at all manholes, with a 
flexible ground strap connected to each 
lead cable sheath. 

These methods for grounding apply 
generally throughout the plant, with 
specially designed grounding systems 
installed on such heavy-duty equipment 
as power transformers over 100-kva. 
and substation installations. 

Lighting in the turbine plant can be 
divided into five categories: production 
area high-bay incandescent and mer- 
cury, low-bay fluorescent, plant-wide 
emergency, office area and exterior 
lighting. 

In the two central bays, with lower 
chords of roof trusses at an 80-foot 
elevation, lighting units are suspended 
flush with bottom chords in a pattern 
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LIGHTING includes 3-kw. mercury units for high-bay plant areas, both 1000-w. incandescent and 400-w. mercury fixtures for inter- 


mediate heights, 500-w. incandescents for exterior illumination and continuous 40- and 100-w. fluorescent assemblies for office 
and low-bay plant sections. 


iN e NAD 


ee 


measuring roughly 20 by 26 feet on 
centers and with units so staggered 
that, in either direction, each mercury 
lamp is separated by 2 incandescent 
fixtures. Each incandescent unit con- 
tains two 1000-watt 125-volt PS52 
mogul base lamps, suspended through 
hangers, loops, receptacles and 12-gage 
drop chords from angle irons welded 
to roof purlins. Each mercury unit 
contains a 3-kw. AH9 clear lamp and 
fixtures are suspended through 575- 
volt a-c 30-amp. safety switches from 
roof-mounted condulets. Units operate 
through enclosed 3-kw. 33l-volt 60- 
cycle autotransformes mounted to 
purlins. Lighting intensities. on the 
working plane 80 feet below the units, 
average 40 foctcandles. 

Fixture maintenance and lamp re- 
placement is by means of platforms 


erected on the rolling cabs of upper- MERCURY AND INCANDESCENT lighting, mounted 80 feet above the working 
level cranes serving this huge area. floor, provides 45 footcandles of general illumination throughout the high-bay areas. 
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CONSTRUCTION TECHNIQUES 


Several installation methods and 
techniques ufilized during construction 
were developed primarily to conserve 
manpower and to promote safety and 
efficiency under conditions of unusual 
heights and distances, wide variations 
in current extreme 
weights and tight working schedules 
necessary to meet progress deadlines. 
For example: the factor of height re- 
sulted in the development of three 
methods contributing to the installa- 
tion of interior high-bay and exterior 
lighting equipment and to both indoor 
and outdoor crane trolleys 


Since the 


characteristics, 


91-foot-high 
80- by 
it was apparent that a large 
working would be re- 
quired by men installing lighting out- 
lets on roof purlins, dry-type trans- 
formers on overhead trusses and feed- 
ers between truss girders. This resulted 
in a major scaffolding job, with a plank 
floor measuring 80- by 
pended beneath lower roof-truss chords 


two main 
bays covered areas measuring 
1290-feet, 


elevated area 


160-feet sus 


by means of steel stirrups. Since spans 
feet, floor 
constructed in these 
lengths and the suspended scaffolding 
was moved forward as the work pro- 

The installation of outlet 
onduit straps, junction boxes 
transformers for the mercury 
lighting units were further speeded by 
the use of stud welders, eliminating 
drilling, tapping or bolting. 


Rolling Scaffold 


between trusses were 20 


sections were 


gressed 
boxes, 
and 


A second type of working platform 
was specially designed to facilitate the 
installation of crane trolley rails and 
the necessary mounting brackets 
Since at the time of this installation the 
plant floor was unfinished and pock- 
marked wtih machinery foundation 
pits, and since trolley heights were 
from 50 to 80 feet above the floor level, 
standard platforms were impractical. 
However, a rolling scaffold was defi- 
nitely required so a 2-wheel truck 
assembly was constructed, connected by 
tie rods and equipped with offset yokes 
With the trucks rolling along the tops 
of crane girders and a standard paint- 
ers’ scaffold suspended beneath the 
girders from the lower ends of the 
yokes, electrical workers could work in 
safety and regulate their elevation in 
accordance with their needs. From 
these rolling scaffolds crews progres- 
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sively installed angle iron brackets, 
insulators, framing angles and crane 
trolley bus rails. 

The third elevated scaffolding 
method made use of the gantry crane 
which was track-borne along the north- 
ern exterior of the building. Before 
permanent trolley rails were installed 
for this crane, temporary power was 
supplied through drag cable feeders 
connected to outlets located at various 
building column lines, with the con- 
nections being shifted as the crane was 
moved along the track. Working from 
1 scaffold built on the end of the crane 
the men positioned insulator brackets 
required to support figure-8 trolley 
wires and floodlighting units on the 


building’s exterior surface 


Pretabrication 


material 
installa- 
tions made producticon-line operations 
definitely advantageous and, to cut and 


drill angle irons and the 22 


electrical 
used for these crane trolley 


[he amount of 


tons of 
copper bus required for interior crane 
rails, fabrication shops were set up and 
moved from time to time to keep pace 
with installation progress. These shops 
equipped with punches, 
drills, shears and power tools for maxi- 
mum efficiency 
Prefabrication 


were 


jigs, 


were also 
in connection with lighting load 
centers, for safety control 
panels and transformer brackets were 
ussembled as complete units and fas- 
tened to angle iron frames before being 
hoisted from the ground to their roof- 


methods 
used 


switches, 


truss locations where they were welded 
into position. After these frames were 
secured, transformers likewise 
raised and installed 


were 


In the test area, two methods were 
devised in connection with power dis- 
tribution. The first of these is a ring- 
bus distribution center designed for the 
six types of current used (575-, 440-, 
220- and 110-volt 3-phase 60-cycle; 
125/250-volt d-c, and a variable fre- 
quency 3-phase supply) 

Ring busses are supported by in- 
sulators connected to the top of a steel 
drum housing and cables enter the 
drum through the top center, conduct- 
ors being connected to the desired 
phase rings by means of bus clamps. 
When all connections are made, a cir- 
cular cover plate is raised to seal the 
bottom of the drum and, after clamping 


the cover in place, the entire drum 
assembly is lowered into a manhole- 
based iron frame. 

The second test-area method to be 
mentioned is an interlocked bellcrank 
control for the gang operation of both 
single and double-throw disconnecting 
switches. Switches for controlling con- 
nection boards and plug-in devices are 
tower mounted; power cables are 
carried inside the tower up to the 
switches, and bellcranks are key-inter- 
locked for operational safety 

In the manufacturing sections there 
is nearly as riuch steel below ground 
as there is above for, with a boring 
mill, having a 40-foot diameter, heavy 
machine tools, testing equipment and 
concentrated loads weighing up to 400 
tons, even slight settlements of founda- 
tions in testing and production areas 
could have serious results. Construc- 
tion data reveals that 14,000 tons of 
structural steel are above ground while 
13,000 tons of steel piling supports this 


mass 
Stainless Steel Exterior 


Another construction innovation is 
the stainless steel exterior cladding on 
the office section. The cladding con- 
sists of prefabricated 20-gage fluted 
front sheets backed by 14 inches of 
glass fiber insulation and flat 18-gage 
carbon steel base sheets. Not only is 
this exterior beautiful and resistant to 
corrcsion but, because of weight reduc- 
tion, one floor than originally 
planned could be added 
ceeding the bearing qualities of the 
foundations. 
struction 


more 


without ex- 


[his stainless steel con- 

increased floor space, 
speeded construction, minimized erec- 
tion and maintenance problems. 


has 


In this mammoth plant where new 
products and modern construction and 
installation techniques are so clearly 
evidenced, G. E. engineers are suc- 
meeting and solving turbine 
design problems connected with high 
temperatures (over 1000 
high speeds (blade periferies at 600 
mph), high pressures (2300 psi) and 
internal vibration. 


cessfully 


degrees), 


This exacting research, development 
and production calls for facilities of a 
high order; facilities which have been 
provided in an outstanding manner by 


architects-engineers-constructors Stone 


and Webster, and by electrical-contrac- 
tors Watson-Flagg. 
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SCAFFOLDING, extending 80 by 160 feet and shifted as the 
work progressed, provided safety for electrical workers who 
installed lighting outlets, dry-type transformers and feeders at 
purlin level 91 feet above the floor. 


Wh 
MAINTENANCE and relamping of fixtures is effected from 
special safety platform erected above control cab of upper 
crane. Ample working area and waist-high railing protects 
maintenance crew working at these 80-foot elevations. 
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MONORAIL YOKE SCAFFOLDS were constructed to operate 
along the crane girders so that electrical workers could install 
trolley bus and brackets before the plant floor was surfaced 
and without the necessity of using ladders or platforms. 
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RING-BUS JUNCTION BOXES, used in the test area and 
located in special manholes, permitted cables to enter through 
the top, with clamp connectors linking individual conductors 
to the desired phase. 
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ow To Estimate Electrical Work—Il 


TAKE-OFF REQUIRES competent and experienced visualization, literally doing the job mentally. 


TAKE-OFF REQUIRES detailed analysis and segregation of separate components and parts. 


TAKE-OFF REQUIRES accurate counting and measuring of all significant elements. 


TAKE-OFF REQUIRES systematic listing and summary of quantities. 


By W. T. Stuart 


AKE-OFF is the first critical phase 

of electrical estimating. It involves 

three distinct operations, each of 
which contains the risk of possible errors, 
but which are performed almost simul- 
taneously. They are: 

1. Visualizing 

2. Counting 

3. Listing 

Visualizing is largely a subjective 
process. It includes the steps the estima- 
tor takes to understand or mentally con- 
struct the finished job from the available 
data. It may be a simple process as in the 
case of a residential wiring contractor 
noting the plan of a conventional small 
frame house. There may not be so much 
as an outlet indicated, but from experi- 
ence with the builder, the type of project 
and prevailing standards, he will readily 
visualize the finished electrical work. 
For the more elaborate project, the esti- 
mator reads the specification and ex- 
plores the plans. Full visualization may 
not come until well along in the take-off. 
Many estimators begin the counting or 
actual take-off on branch circuit lighting 
outlets because this provides quick access 
to the scope of the job and the details 
involved. 

The process of visualizing depends 
almost entirely on the estimator’s job 
experience and general knowledge of 
construction operation. There are no 
known shortcuts, but a systematic plan 
can expedite the work. On smaller work, 
with little or no available data, for 
instance: 

1. Always make a sketch or wiring 
diagram (whether it is needed or 
not). 

2. Write out a rough specification of 
the scope and the more significant 
details of the work required. 

For larger projects involving plans 

and specifications, the visualizing plan 
can be laid out as a precise routine as: 
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1. Read the specification through. 

2. Explore the plans, noting major 
features (service entrance, equip- 
ment locations, etc.) 

.Go through specifications again. 
Make notes and take off major 
equipment items. (for special quota- 
tion, etc.) 

. Take off branch circuit work, and 
so on. 

Since we are dealing here with a sub- 
jective process, one that is leading up to 
an understanding of the job, individuals 
will find their understanding aided by 
different methods. The important thing 
is, once a routine has been set up, to 
follow it until it becomes habitual. 

The visualizing process is given special 
emphasis here because it is a phase of 
estimating method which is often ignored 
or under-emphasized. In actual estimat- 
ing work inadequate visualizing can lead 
to gross errors. 


Counting 


An electrical construction job, whether 
it is wiring a small town parking lot 
or wiring the Empire State Building, 
spreads out like a tree. The roots are in 
the service entrance, the trunk is a main 
feeder, flowing into branches. Complex 
networks, dual distribution and control 
interlocking may provide variations from 
the analogy but, on the whole, energy 
flows along a line from point to point, 
branching to utilization and control 
devices. 

The electrical system consists, there- 
fore, of the following general types of 
materials: 

1. Prefabricated equipment requiring 
more or less job assembly and in- 
stallation. 

. Materials designated by type and 
size and measurable by length. 

. Materials designated by type and 
size and measurable by number. 

In take-off, the first group requires 

not only the quantity but discrimination 
as to particular features of the equip- 


ment. For example, this category would 
include panelboards. A simple count, say 
10 panelboards, would give little useful 
data for estimating. The estimator must 
also note the make, cabinet and trim, 
flush or surface mounting, number, type 
and size of circuits, type and size of 
mains for each panel. 

This group will include: 

Special service equipment 

Switchgear 

Transformers 

Switchboards 

Panelboards 

Large pull boxes 

Gutters and special raceways 

Controller assemblies 

Motors, generators and converters 

Special lighting fixtures 

Heaters and other utilization 
apparatus 

Signal and communication equipment 

Terminal and cross connect boards 

Special device combinations 

The second group includes those ma- 
terials which are available in a range 
of sizes, standards and qualities, but 
which are measured, handled and in- 
stalled in terms of length. It includes 
such items as conduit, tubing, cable, wire 
and busbars. 

The third group includes the vast ar- 
ray of specific electrical materials which 
terminate runs and provide access and 
control. They are items which are avail- 
able by designation and quantity. Typi- 
cal of these are wiring devices, meter 
switches, bus plugs, standard fixtures. 

Two special tools are especially valu- 
able for the counting operation. 


The Measuring Wheel 


Branch circuits and feeder runs can be 
measured by a scale or flexible ruler. A 
fine steel tape is used by some estimators. 
Most, however, use a small watch-like 
device with a projecting wheel. This in- 
strument is known as a “rotometer” or 
map measure. A typical instrument is 
about 2 inches in diameter, reads 12 
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inches with one revolution of the large 
hand, two small dials extend the reading 
to 10 feet and 100 feet respectively. A 
button on top resets the reading to zero. 

The measuring wheel is by far the 
most convenient method of measuring 
conduit or cable runs. With some care 
and practice it is closely accurate. Runs 
can be accumulated on the dials. Atten- 
tion can be devoted entirely to the plans. 

The wheel is held in the right hand 
between the thumb and two fingers, the 
thumb always on the dial side. It is held 
lightly but firmly on the line to be meas- 
ured and moved at a speed of not more 
than 6 inches a second, always in a direc- 
tion away from the wrist. 

Developing a habit of always handling 
the wheel in exactly the same way is im- 
portant. The wheel can be run in either 
direction; moved backward the measure 
would be subtracted from the accumu- 
lated total. In measuring circuits, the 
estimator must give his closest attention 
to the plans and checking. The mechanics 
of handling the wheel should be auto- 
matic and so set by invariable habit that 
it will always accumulate in the forward 
direction. 

Some estimators advise that resetting 
should always be done with the left 


hand to avoid accidental or careless re- 
setting while measurements are being 
accumulated or before figures have been 
listed. 

The “rotometer” is a precise instru- 
ment and deserves the best of care. The 
estimator should always use his own 
wheel with access to a spare. However 
uniform they are in appearance and 
makeup, each has its own “feel” which 
in familiar hands gives warning of any 
defects in the mechanism. An occasional 
check of the wheel on a measured line 
is a good precaution. 

When the instrument is broken, dam- 
aged, or worn, it is safest to discard it 
and replace it with a’new one. Repairs 
are often unreliable. 


How to Measure 


On branch circuit work, the estimator 
identifies each run of conduit with con- 
duit or cable size and the number of 
wires. Runs of the same kind, i.e., 2 No. 
12’s in 14 inch, 4 No. 12’s in % inch, etc., 
are measured individually and accumu- 
lated on the dial for each floor or se- 
lected area. As each run is measured, it 
is checked off by means of a colored pen- 
cil on chalk held in the left hand. Verti- 


cal runs up or down to wall outlets are 


measured on an elevation line drawn at 
the side of the plan. The elevation line 
shows ceiling and floor lines, and the 
height of each type of outlet to scale. 
Feeders are usually taken off individu- 
ally, a separate measurement for each 
circuit. A riser diagram with vertical 
measurements to scale is a useful and 
often essential aid to accurate take-off. 


Tally 


The tally is a small round instrument 
with the number wheels behind a win- 
dow. A projecting operating bar moves 
the “ones” wheel one digit each time it 
is depressed. It is usually held in the left 
hand with the retaining ring over the 
second finger and the bar depressed by 
the thumb. A three figure tally comes to 
a total of 999. Reset knobs on the back 
restore the setting to zero. 

The use of the tally is relatively un- 
complicated. With experience its opera- 
tion becomes practically automatic. 
Many estimators carry a mental count 
along with the tally as a check. An im- 
portant advantage of the tally over men- 
tal counting is that it permits interrup- 
tion or momentary diversion without 
risking the accuracy of the count or loss 
of accumulated data. 





ELECTRICAL ESTIMATING by Ray Ashley 


McGraw-Hill Book Company — $6.50 





Ashley’s work is easily the most important new 
book in the electrical construction field in a decade. 
It ss 1) a thoroughly authoritative and comprehen- 
sive job 2) on a subject of timeless but immediate 
importance to practically everyone in the manage- 
ment level of the electrical construction industry 
and 3) written by a top-flight authority in the field. 

This reviewer, from a background of many years 
hunched over the estimating board, found the book 
as absorbing as a novel and as practical as a slide 
rule. Ashley is very much at home with his subject. 
Although the project is stacked high with facts, 
figures, methods and examples, the essentially 
human and creative aspects of the estimator’s work, 
“the personal problem of long hours over the board 
under the strain of large responsibilities,” are never 
overlooked. 

The book is written directly for the contractor, 
estimator, engineer or student who must solve 
complex problems of estimating, appraisal, cost 
accounting, job scheduling, or supervision as part 
of his daily affairs. The student engineer will find 
it an authoritative and comprehensive textbook. The 
senior estimator will find it an absorbing and useful 
reference work. 

Like a good estimate, the book is thoroughly 
detailed. It covers the selection and training of 


estimators, his tools and surrounds, the design and 
use of forms, the preparation of estimates from the 
preliminary specification study to the recap sheet, 
and the all-important influence of operating costs 
on bidding practice. , 

One of the most valuable and instructive features 
of the book is the section on sample estimates. By 
actual example, the author takes the reader through 
jobs in full detail; the specification with margin 
notes, the plans and details, and the complete esti- 
mate on the original take-off, summary and pricing 
sheets. 

If the correspondence of this office is a criterion, 
Ashley has provided a work on a subject of com- 
pelling importance in the electrical construction 
industry today. And it has been done very well. 
Beyond its own substantial worth as a source of 
much needed practical data, it can have an impor- 
tant influence on the future course of the industry. 
To quote from the author’s introduction, “In the 
long history of electrical construction, accurate 
methods of estimating and appraisal have evolved 
slowly. The source material is buried in the files, 
notebooks and memories of individual estimators. 
A few who have sought out their contemporaries 
for a frank exchange of data and method have 
found it richly rewarding.” —W.T. S. 
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How the Nine Major Market Areas Shared in 1949 Appliance Sales 


Resid. & Rural 
Electric 
Customers 
2,609,200 
7,908 400 
8,062,900 
2,536,800 
4,482,100 
2,265,900 
3,172,200 
1,213,100 


Shipments by Percent of U. S. Total (first eight months) 
% of U.S. Re- Water 
Total Washers _—lroners _—frigerators Heaters 


7.01 5.31 5.04 5.25 6.08 
21.23 18.31 17.39 16.93 15.61 
21.65 20.45 24.91 17.00 20.27 

9.50 9.69 11.38 11.32 12.02 
12.03 14,00 8.79 14.91 20.91 

6.08 7.61 3.09 9.45 7.66 

8.52 9.85 8.04 13.78 2.55 

3.26 3.46 4.57 3.34 5.29 
10.72 11.32 16.79 8.01 9.61 


100.00 100.00 100.00 100.00 100.00 


Region 


New England 
Middle Atlantic. 
East North Central 
West North Central 
South Atlantic. 
East South Central 
West South Central 
Mountain. .. 
Pacific. . . 3,993,500 


Total U. S. 37,244,100 


Freezers 


3.43 
12.70 
22.53 
16.07 
12.69 

6.36 
12.96 

4.92 

8.34 


100.00 


Ranges 


5.72 
13.22 
18.67 
10.38 
21.25 
12.40 

3.84 

4.41 
10.05 


100.00 


Figures from Electrical Merchand ising. 


BRIGHT OUTLOOK FOR APPLIANCES 


Despite 1949 Sal 


Sales recovery in last six 


months, intensified promo- 


tions, utility help, high na- 
tional income, potentials of 
clothes dryers, television, and 
dishwashers point to an ac- 
tive, busy 1950 


ESPITE skittishness, 
coal and steel strikes, bad produc- 
tion uncertainty about 
government controls, the return of real 
selling competition, and _ substantial 
declines from the 1948 record 
levels, 1949 was a good year for the 
electrical appliance industry. 
Dollarwise, total retail sales reflected 
an $81ll-million decline from 1948, 
with unit sales of individual appliances 
off anywhere from 7.6 percent (clothes 
dryers) to 37.1 percent (ironers), ac- 
cording to Electrical Merchandising 
magazine's 30th Annual Statistical and 
Marketing Issue. But, says the maga- 
zine, most categories were 
ahead of all other postwar years and 
far exceeded any prewar year. 
The sales slide actually began in the 
last quarter of 1948 with renewed ap- 
plication of Regulation W controls on 


consumer 


guesses, 


sales 


sales in 
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By Robert W. Armstrong 


Managing Editor, Electrical Merchandising 


credit. The early months of 1949 were 
marked by inventory liquidation, de- 
clining prices and a wait-and-see atti- 
tude on the part of consumers. The 
traditional spring selling season failed 
to materialize and many manufacturers 
cut back production. When consumers 
re-entered the market in late summer 
these same manufacturers were caught 
short. The last six months saw a 
continuing upswing in demand and, for 
some lines, a continued shortage of 
goods which was emphasized by the 
October coal strike 


Upturn Comes Too Late 


The upturn in sales and inventories 
didn’t come soon enough for most 
retailers to compensate for earlier 
months, As a result, many appliance 
totals were substantially below 1948. 
Among applianees requiring special 
wiring, ranges were off 34 percent; 
electric storage water heaters were off 
33 percent; dishwashers were off 30 
percent; garbage disposers were off 
11 percent. Refrigerators, one of the 
last major appliances to catch up with 
demand, were off 6.6 percent; standard 
size electric washers slumped 27 per- 
cent ; declined 30 percent; 
roasters fell a substantial 48 percent; 
space heaters slipped 35.7 percent. 

3ut not all items failed to come up 
to 1948 levels. A few even exceeded 


freezers 


es Declines 


previous records and these, particularly 
television, up a thumping 166 percent, 
were responsible for actual increases 
in dollar volume reported by some 
dealers. Room air conditioners, profit- 
ing from a hot summer, registered their 
hest year in history with sales of 
95,500 units, up 24.83 percent from the 
1948 figure of 76,500. Oil burners, 
stimulated by the coal strikes, climbed 
20.8 percent to 550,000 units from 
1948’s total of 455,245 units. Both 
represent important wiring volume. 

For many of the newer, less solidly 
founded retailers, 1949 was a tough 
year, as indicated by the decline in 
numbers. At the beginning of 1949 
electrical utilities from a survey, esti- 
mated the number of dealers at 76.4 
percent more than prewar. In January, 
1950, the same companies reported only 
40.4 percent more dealers than prewar, 
a drop of 36 percent. Despite this de- 
cline, the power suppliers have shown 
little disposition to reverse the trend 
to get out of merchandising. At the 
beginning of 1949, 53.3 percent de- 
clared they would not sell appliances 
in competition with dealers. This year 
almost as many, 51.2 percent, will not 
merchandise, 


Prospects for 1950 


Despite the many declines and few 
gains in 1949 sales, both manufac- 
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Comparison of Unit Sales and Retail Value of Appliances and Radios, 1948-1949 


Product 


Air Conditioners... 
Bed coverings : 
Cleaners, vacuum (floor). . 
Diswashers 
Disposers, iood waste. 
Dryers, clothes 
Fans, attic & vent 
Freezers, food...... 
Heaters, space. . 
lroning machines . 
Oil burners... . 
Radio & television, total . . 
AM receivers. 
FM & AM-FM 
Television... . 
Ranges 
Refrigerators. ... 
Stokers, residential 
Washers, electric 
Standard size. . 
ee 
Water heaters, storage... 
Water systems ae 
Small kitchen appliances*.. . 
Other smali appliancest. . 


Number Sold 


3,360,860 


1,300,000 


18,475,000 
15,900,000 
1,600,000 
1,600,000 
4,166,000 
4,195,600 
1,040,000 


15,165,000 
20,605,000 


1948 


76,500 
675,000 


32,512,500 
29,025,000 
257,542,700 
61,875,000 
21,000,000 
20,720,000 
20,050,000 
220,800,000 
16,900,000 
71,550,000 
237,385,500 
1,283,112,000 
642,042,000 
264,720,000 
376,350,000 
376,000,000 
1,239,160,000 
26,227,100 


95,500 
440,000 
2,875,000 
160,000 
155,000 
85,000 
304,500 
485,000 
835,000 
300,000 
550,000 
11,475,000 
8,000,000 
875,000 
2,600,000 
1,056,000 
4,450,000 
25,990 


225,000 
175,000 

92,000 
325,000 
690,000 


477,000 
455,245 


975,000 


76,504 


726,404,400 
11,934,000 
137,800,000 
89,050,000 
276,876,500 
212,330,000 


3,065,000 
100,000 
695,000 
500,000 

10,545,000 

15,495,000 


306,000 


650,000 


1949 
Retail Value ($) Number Sold Retail Value ($) 


1,296,127,000 


1,134,750,000 


% Change 
Units 


+248 
—34.8 
—14.4 
—28.9 
—11.4 
—7.6 
—6.3 
—29.7 
—35.7 
—33.0 
+20.8 
—37.9 
—49.7 
—45.3 
+166.6 
—34.0 
—6.6 
— 66.03 


39,155,000 
16,500,000 
219,937,500 
44,000,000 
20,925,000 
19,550,000 
18,340,500 
162,475,000 
9,602,500 


306,800,000 
107,485,000 
881,842,000 
242,880,000 


8,888,100 


525,188,000 
3,600,000 
90,350,000 
78,900,000 
227,293,500 
167,554,500 


—26.9 
—67.3 


* Small kitchen appliances include blenders, broilers, coffee makers, hotplates, grills, food mixers, rosters, sandwich grills, tossters, waffle irons. 
+t Other small appliances include clocks, heating pads, irons irons, shavers. 


Figures courtesy Electrical Merchandising. 


turers and retailers appear to be op- 
timistic about 1950 prospects. For rea- 


sons, they can cite $193.5-billion in 
disposable income, an annual rate of 
saving of $15.1-billion, and $174.8- 
billion of liquid assets in the pockets of 
consumers 


New Customers 


Still another factor pointing to con- 
tinuing high sales in 1950, is the addi- 
tion of 2,039,640 new residential and 
rural power customers to the lines of 
the nation’s power companies, a jump 
from 35,205,360 to 37,244,100, a moder- 
ate but important increase. 

Most power companies plan substan- 
tial increases in their promotional 
efforts. In the survey for the 1949 issue, 
for example, only 42 percent of the 
responding firms said they would con- 
duct specific campaigns on electric 
ranges. This year 86.6 percent will 
conduct such campaigns. Over 77 per- 
cent will run water heater promotions, 
as compared with only 42 percent last 
year. Approximately 75 percent will 
promote freezers, as compared with 
40 percent in 1949. Dryers will be 
pushed by 42.3 percent, as compared 
with 25 percent last year. Perhaps 
even more indicative of intensified pro- 
motional work by the utilities is their 
answer to the question: “Do you fore- 
see the need for campaigns to build 
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load in the near future?” Of the 200 
companies replying, 165, or 82.5 per- 
cent, said, “Yes.” Insufficient power 
reserves have often been cited since the 
War as one major reason why many 
utilities discontinued such promotional 
efforts as free range wiring campaigns 
and this discontinuance was partly re- 
sponsible for the 1949 decline in range 
sales. As power capacity increases, 
many utilities will return to this ex- 
tremely helpful form of promotional 
assistance to retailers. 


Leaders in the Line 


Among individual appliances, one 
of the brightest futures is predicted 
for the clothes dryer. Although it is 
one of the newest of heavy appliances, 
requires special wiring for the electric 
models, and is still virtually un- 
known to many consumers, its 1949 
sales were off only 7.6 percent, as 
compared with much larger declines 
for most other major items, indicating 
a rapidly growing consumer accep- 
tance. 

Sales gains can well be expected for 
dishwashers. The number of dealers 
handling this appliance increased 18 
percent during 1949 alone, according 
to a survey made by Hotpoint, Inc. 
The same revealed that 19.8 
percent of dishwasher purchasers 
bought food waste disposers at: the 


survey 
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same time and 15.2 percent bought 
ranges—two items which mean busi- 
ness for electrical contractors, Am ade- 
quate supply of steel and expanded dis- 
tribution are sure to have a beneficial 
effect on sales. 


Volume Increase Expected 


In general, the 1950 sales outlook 
is one of lower unit costs, but increased 
volume. The evident optimism in all 
branches of the industry in the face of 
1949 declines is encouraging, but with 
it there is also a growing recognition 
of the fact that to be a successful year, 
1950 must also be a selling year. As 
evidence, promotion and sales building 
efforts of all kinds appeared in ever 
growing numbers during the last quar- 
ter of 1949. Several manufacturers 
made more or less successful efforts to 
obtain and train salesmen for their re- 
tail outlets; others launched big-scale 
campaigns. Dealers themselves sud- 
denly became more campaign conscious 
and tried their own sales-building stim- 
ulants. Outside selling returned in 
more than token quantities, partly as a 
counter agent to widespread discount 
selling. 

All of these trends will become more 
evident this year, because out of them 
will come the increased volume which 
will keep 1950 profits high in the face 
of lower prices. 
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ENTERING 
register. 
used for repair work; a “B” 


AN ORDER on the multiple-copy counter 
An “A” series of consecutive order numbers is 
series for new equipment. 


data. 


REPORT COPIES of orders are kept in the shop for quick 
reference making it possible to quickly check pertinent 


Simplified 
Motor Shop 


Job Control 


A. C. KATER, co-partner, Houston Armature Works, Hous- 


ton, Texas. 


0 many motor repair shops, detailed 
paper work has assumed the status 
of a item 
which adds to overhead costs and hence 
shades the profits that might be real- 
ized While good 
demands that ade- 
quate records be maintained, this phase 
of operation need not be topheavy or 


“necessary evil”—an 


from the business. 


business practice 


cumbersome 

A number of shops use standard rec 
ord systems; others develop their own 
or adapt or modify standard methods 
to meet their specific requirements. 
Among the latter is the Houston Arma- 
ture Works, This 
organization, specializing in the repair 
and rebuilding of electrical equipment 


Houston, Texas 


as well as the sale of new equipment, 
has adapted the conventional multiple- 
copy counter order register to a sim- 
plified job control system. 

Key to effective job control is the 
sales order or job number. These num- 


bers run consecutively and have done 
so long before the counter registers 
were installed. The sales order or job 
number appears on all copies of the 
forms, on the employees time cards 
(for time spent on job), on winding 
data cards, on requisitions for mate- 
rials for that specific job, and on motor 
loan slips should a “loaner” be neces- 
sary while the motor is being repaired. 
Final and permanent job identification 
is provided by the sales order number 
being stamped on the motor nameplate, 
or on a special number plate added to 
the motor before it leaves the shop. 
Thus, should the customer call regard- 
ing the repaired unit, he need only 
give this number and all information 
and data regarding the job can be 
easily found in the motor shop files. 
The job control system installed by 
A. C. Kater, co-partner with H. P. 
Woolley, of the Houston Armature 
Works, utilizes two groups of num- 


bers: an “A” series for all repair work 
and used equipment bought for stock; 
and a “B” series for all new equipment 
stock and sales. The sales or job num- 
stock equipment new and 
used are placed on inventory sheets in 
a loose leaf book, filed under the horse- 
power rating or other description. 
Chis book or file is kept in the general 
office as a means of determining the 
current inventory and numbers are 
ruled off as sales are made, 

The combination of the A and B 
series covering used and new equip- 
ment provides a complete catalog of 
the mctor and equipment stock. These 
forms are filed by number serially ina 
loose leaf book, each form being re- 
moved and filled in to the purchaser 
and billing made therefrom. A sep- 
arate book is kept on all consigned 
stock. A serial ledger of all order 
numbers is also maintained for quick 
reference on continuity and disposition 


bers on 
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OFFICE FILE of original orders is kept for a period of twe 


White forms are repair work; pink, new equipment 


years. 
sales. 


BOUND VOLUMES of all orders (500 to volume) more 
than two years old are filed on reference shelves according 


to order number sequence. 


Multiple-copy order forms cut paper 


work. Order number follows repair job 


from original entry to number plate on 


motor; ties in with inventory and parts 


requisition control at Houston Arma- 


ture Works. 


By August Eckel 


of each form. The original “A” form 
with the customer’s copy, stapled to- 
gether when used for repair jobs, are 
placed in a file on the timekeeper’s 
desk; arranged alphabetically under 
the customer’s name; and turned in to 
the office when completed. 

On small jobs, the labor and mate- 
rial is entered on the back of the crig- 
inal form. For the major repair jobs, 
requiring considerable quantities of 
material and labor, a supplementary 
card is made. This 10 in, by 11} in. 
card is really a totalizing sheet. On its 
face is the job number and the same 
data as on the original order, a detailed 
listing of materials used in the different 
departments and a complete summary 
of all material and labor costs. The 
back of the card carries a complete 
listing of labor used in the coil, wind- 
ing, machine shop, assembling and 
testing departments as well as handling 
and miscellaneous labor hours. 


CHECKING BOUND VOLUME for order completed sev- 


eral years ago. 


Customer identified motor by job number 


stamped on motor nameplate. 


Key to system efficiency is the mul- 
tiple-copy form and its specific makeup 
(See Fig. 1). The upper half of each 
form provides space for noting cus- 
tomer identification; shipping instruc- 
tions; when job was completed, deliv- 
ered and billed; and selling price. The 
lower half is used for noting motor 
nameplate data, equipment that came 
in with the motor, size of brushes, 
shaft and pulley gear, all instructions 
and how received, as well as who 
authorized them. The same type of 
form is used for the new equipment 
sales “B” series, with the original copy 
being pink instead of white. 

A substantial reduction in paper 
work is effected by the multiple-copy 
forms. The original entry, when the 
order is recorded, is all that is neces- 
sary. A sufficient number of duplicate 
copies (all 84 in. by 54 in.) are simul- 
taneously made to meet shop require- 
ments. 


For the “A” series (repair work), 
four white copies are supplied. The 
original form stays in the office and 
ends up in a permanent file after pric- 
ing and billing. Two copies go to the 
shop; a Report Copy which goes to 
the department head for ready refer- 
ence, and a Shop Copy which follows 
the job to the delivery department and 
then goes to the office as a clearance. 
\ Customer’s Copy is given to the 
customer as a delivery slip with the 
repaired motor. Where additional de- 
livery slips are required, the Shop 
Copy may be used, or extra slips made 
out. The fourth copy remains in the 
register and is used as a final check 
to guard against possible loss of the 
original and Report Copies. 

The original form (pink) of the 
“B” series sales order is kept for per- 
manent filing after billing. The yellow 
customer’s copy serves as a delivery 
slip, and the white second copy goes to 
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HOUSTON ARMATURE WORKS 
1901 FRAME AVE 











FIG. |—Typical order form in coun- 
ter register gives complete informa- 
tion. 


the office for inclusion with the billing 
as an evidence of delivery; or in 
case of a cash sale, it is used as a 
record for identifying cash receipts. 
Another copy remains in the register 
for a final check. 

Original copies of all orders, repair 
or new equipment sales, are kept for 
ready reference in file drawers for a 
period of two years. Then they are 
bound in stiff paper covered volumes 
(500 orders per volume) and placed on 
reference shelves, as a permanent rec- 
ord of all sales. These records date 
back to 1907. 

Full technical data are entered on a 
Winding Data sheet (8-in. by 5-in.) 
which also carries the job number of 
the original order entry (Fig. 3). 
Should the customer require field serv- 
ice, the order is entered in the normal 
manner and a Trouble Report (Fig 
4) filled out giving the essential data 
covering the equipment inspected and 


service rendered. This form also car- 
ries the job number of the original 
order. If the equipment requires shop 
attention, it is brought in and the same 
job number assigned to it. These last 
few instances constitute the very few 
times that additional paper work, over 
and above that of the original order 
entry, is necessary. 

For overall job control, Mr. Kater 
finds this system highly satisfactory 
and efficient. The job number ties 
together all operations and materials 
applied to a specific project. This num- 
ber permanently stamped on the motor 
nameplate provides the customer with 
a quick identification of that specific 
unit and enables the motor shop to 
quickly uncover the complete case 
history of the repair work. Misunder- 
standings, incomplete data, and call- 
backs have been reduced to a minimum. 
It all adds up to increased customer 
service and satisfaction. 





Houston Armature Works 9..'... 4 se9rz 











ERVICE RENDERED 


TROUBLE REPORT 


our orpen 4 59912 


AM. PM CUSTOMER'S ORDER 





FIG, 2 


Supplementary summary card for major repair jobs lists detailed quan- 
tities of materials and labor used; carries repair order (job) number. 


4 


FIG. 4—Trouble report form for field serv- 
ice or trouble shooting. 
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Winding data sheet kept for every motor coming 
into the shop for repair also carries original job number. 


to mechanic. 


FIG. 5—Time card carries job number of repair jobs assigned 


. FEBRUARY, 1950 





Receptacle 
(insulator barriers re- 
moved for illustration) 


— 


Type CF2-G Grounding “Plug-In” 
Strip permits use of grounded or un- 
grounded devices from the same outlet 
... Will take either the new Series 
5200 3-blade grounding plug or the 
standard 2-blade ungrounded plug. 


STEEL FOR PERMANENCE 


GROUNDED FOR SAFETY 
Listed by 


e 
Underwriters’ ° 
Laboratories, Inc. a t G Nn a ec ri ha 


A dual-purpose, metal- 
clad, multi-outlet assem- 
bly—two electrical wir- 
ing systems in one. 


UNLIMITED APPLICATIONS ... in FACTORIES... OFFICES 
... STORES ... HOMES... HOTELS... APARTMENTS... 
SCHOOLS... HOSPITALS... INSTITUTIONS... “Plug-In” 
Strip is a professionai material. Consult your electrical contractor 
for installation. Grounding “Plug-In” Strip meets contemplated 
revisions in the National Electrical Code covering grounded 
electrical systems. Type CF2-G Grounding “Plug-In” Strip is the 
quickest and easiest method of meeting grounding 
requirements. Write for our free folder “Grounding 

Plug-In Strip.” 


very thing in wiring Doings 
i) 
4, 


PROUOGCOCTS CORPUBATION 


1301 CHAMBER OF COMMERCE BUILDING, PITTSBURGH 19, PENNSYLVANIA 








now ALL GUTH 


= 


iJ = —— 


ae si, 


Y. 


a =LIGHT AT THE FLICK OF THE SWITCH a NO STARTERS 


Here’s the biggest fluorescent news in years: you can now use the new 

4-ft., 425 ma. T-12 Slimline Lamps in every fixture of the entire GUTH fiuorescent 
line. And the 4-ft. Slimline is efficient! Same lumen output per foot as 
the 8-ft. Slimline. 


Now you have your choice: 


the 4-ft. Slimline 

the 8-ft. Slimline 
standard 40-W lamps 
standard 85-W lamps 


in GUTH fluorescent fixtures. 


FLU-0-INDIRECT * 


TROFFERS 
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FIXTURES 


af EASY TO HANDLE 


For full details, 
call your nearest GUTH resident engineer or write 


=~ (TB 
IGHTING 


THE EDWIN F. GUTH COMPANY / ST. LOUIS 3, MISSOURI 


leader > 44 Liahtira Sran ce go? 


Py 
Sky. 
PUL, “7p, 
a 
Oy r 


TRUCOLITE * 
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BAKELITE 


Imprc 
LITE 
Saves Money! 


Even better in performance —and lighter in 
weight —than comparable insulation mate- 
rials is a recently developed VINYLITE Plastic 
insulation for general-purpose building wire. 

Because this VINYLITE Plastic insulation 
weighs less than others—each pound goes 
further, cuts cost of the improved wire. 

Electrical and physical properties given to 
wire by this new insulation are excellent — 
rated by Underwriters’ Laboratories as suit- 
able for Types T and TW, and for exposure 
to oil up to 140 deg. F. (60 deg. C.). 

Other important qualities are low-temper- 
ature flexibility, resistance to high-tempera- 


cure deformation, water and oil resistance, in 
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sulatioy 





COST IS LOW PER POUND AND LOWER PER LENGTH! 


addition to the other VINYLITE Plastic insu- 
lation advantages of long life, easy pulling, 
small diametcr, and permanent colors, 

Some outstandingly successful uses of wire 
insulated with the improved VINYLITE Plas- 
tic include general-purpose building wire, as 
well as insulation and jacketing of fire alarm 
and telephone systems. For full information, 
or names of manufacturers, write Dept. 
HK-41, today. 


Visit the National Plastic Exposition, 
Navy Pier, Chicago, March 28-31 


in 
BRAND 


PLASTICS 





DIVISION, Union Carbide and Carbon Corporation + 30 East 42nd Street, New York 17, N.Y. 
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Motor Shops 





ports a four-lamp, slimline industrial 








fluorescent fixture and a total of 96 

parts jars above the assembly bench. 
End frames of the rack are con- 

structed of l-inch angle-iron; shaped 





Flanging block 
several sizes fo suit 
different commutators. 


Cam lock ring, 











like an inverted, expanded “U”’; are 
suspended from the ceiling by 4-inch 
conduit “rods” ; support the fluorescent 
fixture and six 8-foot lengths of 1-in. 
by 4-in. wood board to which the jar 
caps are fastened, 





Three wood “shelves” are mounted 





in tiers (to the wings of the rack) over 





each edge of the bench. Each tier 





Commutotor 
bor — , 
fy 
A 





supports 16 glass quart jars contain- 
ing spare parts. The top row on each 
side extends 8-inches beyond the edge 
of the bench; the center row is di 











+h = 
Flot steel block -- | 





rectly over the edge; the inner row is 
7-inches inside the edge. Bottoms of 





we 


the jars in each of the three tiers are 
respectively 3l-inches, 34-inches and 





SECTIONAL VIEW of commutator repair showing use of flanged 
and flat blocks in arbor press operation. 


Reflanging 
Commutators 


When an armature burns out, the 
heat generated causes the commutator 
to expand and slightly compress the 
insulation between each bar. After: 
the commutator cools, the bars are fre 
quently so loose they can almost be 
picked out by hand. Normally, this 
makes the commutator useless and 
new one is installed. 

However, if the damage is not too 
extensive the old commutator can be 
reflanged and tightened so that, when 
machined and tested, it is as good as 
new. Cleveland W. Sampson of the 
Stultz Electric Works, Westbrook, 
Maine does this rehabilitation work in 
an arbor press. To assure a tight fit 
on press type horizontal mica insu- 
lated commutators, Sampson uses a 
set of flanged and flat steel blocks. 
The commutator rests on the flat block. 
The flanged block is placed between the 
commutator and arbor press ram, Sev- 
eral sizes of blocks are made and 
stocked to fit various sized commuta- 
tors. 

Sampson reports a saving of several 
dollars on each commutator depending 
on size. Time required to do the job 
varies from one half hour to one hour. 

This item was entered in the 1948 
NISA Awards Contest and is released 
for publication through the courtesy 
of the 1948 NISA Awards Contest 
Committee. 


ELECTRICAL 


40-inches above the bench top. The 
bottom of the lighting fixture is 374 
inches above the bench 

Contained in the jars are such 


Parts Jar Rack popular fractional-horsepower motor 
Over Assembly Bench parts as starting switches, throw-out 


switches of all types, governors, bear 
igh level illumination and an easily gs, thermal overload relays and num 
High level illumination and an easily ings, thermal overload relays and 


ccessible parts storage system con erous other small motor accessories 
tribute much to small motor assembly Color-coded labels on the jars indicate 
efficiency at the Dowzer Electric Ma- if the part is included in the recondi 
chinery Works, Inc., repair shop in tioning price (not to be listed on work 
Mt. Vernon, Illinois. Both are pro- order for separate pricing) or if the 
vided by a combination rack that sup- mechanic should add it to his work 


PARTS RACK with built-in fluorescent fixture over assembly bench at 
Dowzer Electric Machinery Works, Inc., Mt. Vernon, Illinois. Unit 
speeds assembly work by keeping all parts visible and accessible and by 
providing good illumination on bench top. 
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CONTRACTORS: 


MAKE EASY EXTRA PROFIT. 
ROM TIMESWITCH SALES. 


GENERAL ELECTRIC TIME SWITCHES are easy to sell as 


“extra-profit” items along with most of your regular jobs. 
Wherever an electric circuit needs to be turned on and off 
repetitively, there’s an opportunity for you to make a sale. 
Customers appreciate the convenience, economy, and safety 
of G-E time switch control. 


HAVE YOU CONSIDERED THESE POSSIBILITIES —AND 
POINTED THEM OUT TO YOUR CUSTOMERS? 


G-E Time Switches for... 
Store window lighting Apartment hall lighting 
Electric sign control Factory yard lighting 
Refrigeration defrosting Heater and cooling control 
Electric appliance control Public building lights 
Conveyor, fan, solder-pot, or oven control in factories 





There’s a G-E time switch for each of these jobs, and others 
that may tie right in with construction you’re doing now. 


"1 type 1-47 Handy Time Switch is best 
for single on-off operations. It re- 
peats a cycle (minimum on 5 min., 
maximum 22 hrs.) every 24 hours. 
Only $10.98 list. 


Type 1-27 is the “complete” time}> 
switch, It’s easily adjusted for any 
daily schedule, even a constantly 
changing doawn-dusk arrangement 
(with astronomic dial). It also can be 
furnished with an omitting device to 
make it skip certain days. Prices 
are from $25.50 list. Both switches 
have large silver contacts and re- 


liable Telechron(R) motors. 
Bite iine — | 


EASY INSTALLATION— Roomy wiring space, simple knock- 
outs, and a mechanism that need not be removed from the 
case helps simplify your installation job. 

Start adding this easy, extra profit to your regular jobs. 
Get a supply of G-E time switches from your nearest dis- 
tributor. If you want more details, write for Bulletin GEC- 
535 (T-27) and GEC-578 (T-47). Apparatus Department, 
General Electric Company, Schenectady 5, N. Y. 


GENERAL @@ ELECTRIC 


sheet. Jars are removed and replaced 
by a simple twist of the hand. 

Biggest advantages of this system, 
as outlined by shop foreman H. Ray 
Wilson, are: All parts are visible in 
the glass jars; all are within arms 
reach of the mechanic; the entire 
bench top can be devoted to assembly 
work. Including the fixture as an 
integral part of the rack provides an 
unobstructed path of light to the bench 
top. 


Multiple Voltages 
Obtained by Tap Boards 


Three voltages are used for testing 
purposes in the shop of the J. L. 
Hemphill Company, North Bergen, 
N. J., the voltages being 220, 550 and 


Pre-wired tap boards are inserted into 
Transite jack board mounted to gen- 
erator when voltage changes are re- 
quired for testing purposes 


























“Uh 


2200v 


Tapboard bus detail indicates 
method of wiring for 220-, 550- 
and 2200-volt connections. Insert- 
ing proper board eliminates neces- 
sity of tedious rewiring. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... FEBRUARY, 1950 





Type NMO MULTI-BREAKER ‘Pluo- in” 


AKERPANELS 


/, Select Multi-Breaker units required by job. 


2. Assemble units to panel by 
“plugging in”. 


3 « Wire them. 
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TRADE MARK 


Cutler-Hammer Type NMO Break- 
erpanels make it easy to “‘tailor” the 
circuit requirements of each job... 
either when the panel is first installed 
...or at any time later when the re- 
quirements of one or more of the 
circuits has changed. How is this 
done? It is very simple!! The Multi- 
Breaker unit serving each circuit just 
plugs into place. Where you want a 
15 ampere breaker, you plug in a 
unit containing the exact number of 
15 ampere single pole breakers re- 
quired up to four. These four pole 
units are available in 17 different cir- 
cuit combinations making it possible 
to obtain the exact quantity and rat- 
ing of branch circuits with a min- 
imum of effort. 

Wiring these Type NMO Multi- 
Breaker units is also a cinch. You 
can wire them right in your hands 
before you plug them in...or you 
can simply swing them out for wiring 

as shown, using one of the 
positive- pressure contact 
jaws turning on the silvered 
bus bar as a hinge. And de- 


spite the small size of these Breaker- 
panels that better utilize wall and 
column space, you get much more 
gutter space (5%4” in the 15” box) 
with more circuits. The narrow 
column type actually has double the 
number of circuits previously avail- 
able in cabinets of similar height. 
Cutler-Hammer Type NMO 
‘‘Plug-In”’ Breakerpanels are now 
offered in sizes with from 8 to 42 
single pole branch circuits in incré 
ments of 2. They are available iD 
120/240 Volts a.c., with 50, 100 an@ 
200 ampere mains (lugs or circuit 
breaker) with 15, 20 and 30 ampere 
single and double-pole branch cif 
cuits; also, 40 and 50 ampere double 
pole branch circuits each of which 
however, occupies the same space 4B 
four single pole 15 ampere breakerg, 
Multi-Breaker units are of the them 
mal-magnetic type that provide @ 
lag on harmless overloads but instant 
trip on shorts. 4 
Beyond any doubt, this is the finest 
protection, the easiest to install, thé 
most flexible, the most compact, and 
the most modern it is possible to o 
tain where a large number of branch 
circuits must be served, as in commers 
cial and industrial buildings, hotels 
schools, hospitals, large homes, ete, 
CUTLER-HAMMER, Inc., 1306 
St. Paul Avenue, Milwaukee 1, Wis. 


4. Plug them in place again. 
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FULLMAN atrobe 


PRODUCTS 


INSTALLATION — Quick! 
SERVICE — Dependable! 


There's no fuss and delay in installing “Latrobe” Floor Boxes and Wiring 
Specialties. 


“Latrobe” Products are neatly and compactly constructed to make installa 
tion easy and assure smooth performance. 


No. 252-R Two Gang Box 

with No. 206-207 Nozzie 
The 2-gang adjustable Floor Box is 
shown with No. 208 Receptacle in one No. 470 “Latrobe” 
section One Cover Plate has ' Pipe or Conduit Hanger 
Flush Brass Plug and one has 2” Flush Sturdy and dependable for hanging 

ss ug pipe or conduit 14", 34” and 1” to 

steel beams up to 39° thick. Larger 
sizes for larger pipe 


I 


No. 280 Nozzle with 

No. 200 Cover Plate 
10 Amp. 250 volt Receptacle in Brass 
Housing, mounted on \4" brass pipe 
extension 3° long. Longer extension 
if desire 


No. 110 “Latrobe” 
Watertight Box 
The neat compact design of the No 
4 110 Box quickens installation time and 
makes for smooth, trouble-free service 
208 Receptacle. Cover Plate is 32" 
: diam 
| 
; 
‘ 





No. 284 Nozzle with 

No. 200 Cover Plate 
Here we have the neatest and most 
compact Duplex Receptacle Nozzle 
on the market. Shown with - 


No. 150 Box— 

No. 207 Nozzle 
A compactly built box for installa- 
tion in concrete or wood finished 
concrete floors. Adjustable and 





Brass Pipe Extension. Can 


tension. 


Sold Only Through 
Wholesalers 





furnished also with 34” pipe 7_ 


watertight. 414" Cover Plate No 
ar and large Adjusting Ring No 








FULLMAN MANUFACTURING CO. 
LATROBE . . . PENNSYLVANIA 


ELECTRICAI 


2200. To obtain these various volt- 
ages, it was formerly necessary to re- 
wire the generator so that coil end 
sequences would follow the patterns 
indicated in the accompanying draw- 
ing. This process of reconnection has 
been eliminated through the use of pre- 
wired tap-boards. Coil ends are 
brought to the back of a Transite jack 
board and, as different voltages are 
required, the pre-wired tap-boards are 
inserted into the jack sleeves. Tap- 
boards are bakelite, with taps con- 
nected by copper straps, and these 
boards are plainly marked to insure 
accuracy. When not in use, tap-boards 
are hung on pegs adjacent to the 
generator, insuring their convenient 
location and protection 


Compact Test Board 


A. E. Braden, general manager, 
Electric Motor Service Co., Inc., 
Jackson, Michigan, has designed and 
built a test board that occupies only 
three square feet of floor space in his 
shop; provides test facilities for the 
following voltages 

220- and 440-volt, singlé-, two-, 
and three-phase 

550-volt, single- and three-phas« 
110-volt, single- and three-phase 
500- and 2,000-volt single-phase 
for hi-pot test 


Narrow test board occupies small floor 
area; provides multiple-phase, multi- 
ple-voltage test facilities in Jackson, 
Michigan motor service shop. 
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Panel face has stencilled circuit dia- 
gram to identify proper jacks for de- 
sired test voltage. Hi-pot jacks are con- 
trolled by main and selector switches 
on meter panel. Other switch is multi- 
plier for meter dials. 


The 
high, 24-inches wide and 
deep; has a test 
and 


72-inches 
18-inches 
panel 25-inches high 


wide: 


jack-plug board 


16-inches incorporates a 
meter enclosure that is 23-inches long, 
10-inches high and 10-inches deep. A 
total of 18 jacks on the test panel pro 
vide the multiple-phase voltages listed 
above. Also included are a 220-volt, 
3-phase receptacle and a pilot light 
for the board The entire board is 
supplied by a 220-volt, 3-phase utility 
service and is controlled, with excep- 
tion of the high voltage test, by a 
pushbutton and magnetic contactor. 
All test transformers are mounted 
inside the metal-front enclosure. Indi- 
cating meters have their respective in- 
strument transformers in the meter 
cabinet on the top of the board. The 
three meters indicate test amperes per 
phase, either direct (0-30 amps.) or 
through a multiplier switch (multi- 
plier of 7). Transformer leads are 
connected direct to panel jacks; plug 
circuits go through the meter trans- 
formers to the test leads. The three 
toggle switches on meter cabinet (see 





MH oroitvits 


a 


Electrically 
Reversible 


WINDOW 
FANS 


FEATURES @ Copacitor type reversible motor 
(on models WR-122 and WR-162 only). 
@ Sliding telescopic panels fit variety of win- 
dow sizes—wing nuts provide finger-tip ad- 
justment. @ ideal for night cooling—no wiring 
or carpenter work required—just plug in 
@ Neutral ivory, baked enamel finish har- 


monizes with home @ Closely 
spaced wire safety guard. @ Quiet operation — 
rubber mounted motor. @ Five Models—WR- 
122—12” Reversible. WR-162—16” Reversible 
W-101—10” Non-reversible. W-121—12' Non- 


reversible. W-201— 20” Non-reversible. 


DESK FANS 


furnishings. 


yo. 


Model 1049—50-60 cy- 
cle, 10” oscillator, 1-speed, 
delivers 600 C.F.M., light 
tan finish. 


FEATURES ©7 models—10", 12” and 16” 
for illeting or Seti 


Model 1249—50-60 cy- 
cle, 12” oscillator, 2- 
speed, delivers 800 C.F.M., 
opclescent Windsor green 
finish. 





Medel 1649—50-60 cy- 
cle, 16” oscillator, 3- 
speed, delivers 1250 C.F 
M., beautiful opalescent 
Windsor green finish. 


blades, deliver 600 to 1500 C.F.M. @ Oscillating unit adjustable 


ati @ Vibration free—quiet type biodes. @ Oilless type, porous 


bronze composition bearings. @ Handsome neutral finishes blend with office and home furnishings. @ All 
fans available in special voltages; add 10% to list price. 


photo) are scale multiplier (right) ; 
hi-pot transformer (center) with pilot 
light and hi-pot voltage selector (left). 

A one-line circuit diagram with 
proper phase and voltage designations 
is stencilled on the test panel so the 
mechanic can quickly visualize and 
choose the proper jacks for the desired 
test voltage. 





DESIGNED RIGHT! Signal and Cool Spot fans have g Hi PP 
BUILT RIGHT! Signal and Cool Spot fans are built to sell and stay sold. 
PRICED RIGHT! Signal and Cool Spot assure quick turnover — handsome profits. 


TODAY, write for full details and ive di t schedul 
© Signal, 1950 





on the 


pl Signal line! 





WANT MORE INFORMATION 
ABOUT A NEW PRODUCT? 
See Reader Service poge 81 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . . . FEBRUARY, 1950 





CALL YOUR 
CENTRAL CONDUIT 
DISTRIBUTOR 
WHEN YOU NEED... 


You'll find that your Central Conduit Distributor 
is always ready to give you a helping hand. He's built 
an organization that has a reputation for service and 
he's determined to keep it that way. 


You'll find, too, that your Central Conduit Distributor 
offers a wide selection of fine products. Take Central 
Conduit, for example. There are three types to choose 
from . . . Cenlaco, Central White and Central Black. 
Each type measures up to the high standards that have 
made the name Spang famous for quality. 


Whenever you need a helping hand, call your Central 
Conduit Distributor. You'll like all the products he has 
for sale and his way of doing business. 


CENLACO (HOT 





staNe or 


' CENLACO a hot di 





SPANG-CHALFANT 


Division of The National Supply Company 
General Sales Office: Grant Building, Pittsburgh, Pa. 
District Offices and Sales Representatives in Principal Cities 


/ CENTRAL BLACK permanent, baked-on black enamel finish, inside ond ovt. 
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Practical 


Methods 








4004, 600V, 34%, 
3 pole bus 


Unistrut bor, 
\ 


Purlins S 


Angle clip. 
J s 























BUS HANGER DETAILS showing application of Unistrut trapeze bar (A) for parallel duct runs; 
beam clamp mounting on low purlins (B) and rod suspension from high purlins (C) of single-duct 


lateral runs. 


Unistrut Supports 
Bus Duct System 





WIRING 


When Ralph H. Decker, consulting 
electrical engineer of Chicago, de- 
signed the electrica] system for a Chi- 
cago area industrial plant, he specified 
a complete, flexible bus duct distribu- 
tion for power circuits. Four main 
feeder ducts parallel the length of the 
plant area and branch off its eight 
lateral plug-in runs along the way. 

Where circuits were at right angles 
to roof purlins, duct was suspended 
direct from the steel; where parallel to 
purlins, trapeze hangers were used. 
In all cases, Unistrut beam clamp as- 
semblies were specified. 

The four-circuit main duct run was 
between and parallel to two steel roof 
purlins at different elevations. To 
keep the four ducts level and facilitate 
alignment, Decker designed a Unistrut 
trapeze (P1000 and P2000 for two- 
duct run) that was clamped direct to 
the lower purlin and suspended by rod 
from the upper purlin. Ducts were 
suspended by angle clips and duct 
hangers from the bottom of the bar 
channel. 

Single-duct laterals were mounted 
with similar beam clamp assemblies 


ELECTRICAL 


direct to the low purlins and by rod 
suspension from the higher purlins. 
Punching and drilling of structural 
steel and hanger assemblies were en- 
tirely eliminated. All hangers were 
pre-assembled before installation. Long 
threads on the suspension rods facili- 
tated leveling of the duct runs and the 
Unistrut trapeze bar simplified align- 
ment of the feeder ducts. Net result: 
A well engineered installation com- 
bined with substantial man-hour econ- 
omies. Installation was made by 
Bowers & Clark, Chicago electrical 
contractors. 


Hints For Using 
Toggle Bolts 


WIRING 





When using toggle bolts, several 
practical hints may be followed that 
will add to the versatility of these use- 
ful devices. One such hint is to shorten 
one or both ends of the toggle with a 
nacksaw when space limitations pre- 
vent the use of the toggle in its origi- 
nal, full-dimensioned condition. In this 
manner, toggles may be used in con- 
fined positions and through walls 


CONSTRUCTION AND MAINTENANCE . 


where hidden obstructions are near the 
drilled hole. 

A second hint is to remove one com- 
plete section of a spring type head when 
conditions similar to those just de- 
scribed exist and when the complete 
bolt cannot be used as intended. 

To prevent the head from backing 
off from the bolt after it has been in- 
serted, it is well to slightly burr the 
end threads of the bolt with a pair of 
cutting pliers. And, when normal 
friction is insufficient to hold the wings 
of the toggle while the bolt is rotated, 


Obstruction 


Toggle section 
removed 


End threads 
lightly burred (c) 

TOGGLE BOLTS can be used in 
confined locations by shortening 
the toggle sections (a) or remov- 
ing a section of a ary J pede head 


b). Losi 
br iighiy"burring om end Fy 
t 
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additional holding friction can be 


created by backing the wing against 
F 2 L Y we the burred threads before it is inserted 
| in the wall. 


These helpful hints are experience- 


tested by Thomas Trail of Baltimore, 
PORCELAIN NEEDS | 
| Speedy WLLINOIS! | tren 
eS For Tal! Towers 


} I 
— SS DESIGN 





A new technique in tower desig: 
as fe and construction, which should be of 
tremendous commercial and industrial 


GUY STRAIN interest, has been developed and used 
by the U. S. Army Signal Corps. Re 
INSU LATORS quired for radio test work on military 
Manufactured under rigid con- projects, towers over 200 feet high 
trol standards, from the careful have been designed which can _ be 
selection of meterials through erected by a crew of six men in six 
all steps leading to the top hours, and dismantled in three hours 
eee Sneed prnbes. tate This new type tower, made of alun 
nal stress eliminated through ype er, 1 “ alt 
uniform firing at constant tem- inum alloy tubing, provides an en 
peratures. tirely new conception of getting up 
into the air quickly and easily The 
towers constructed by the Signal 
Corps were 204 feet high. They were 
Available from large - constructed of 34 six-foot sections 
stocks of standard (each weighing less than 100 Ibs.), 
sizes. hoisted into position by a davit assem 
bly moved successively Irom one sec 
tion to the other. No nuts, bolts o1 
tools of any kind are required in the 
erection of these towers which were 
manufactured and supplied by Up- 
Right Scaffolds, Berkeley, California 
Fach tower section is complete with 
stairway, platform, diagonal bracing 
and guard rails. Each section locks 
into the other to provide a unitized 
structure. 
Guy wires suitably anchored to the 
ground were used to support the Sig- 


SPECIFY 
ILLINOIS 
PORCELAIN 


SPOOL 
INSULATORS 


You won't find a better wet process porce- 
lain spool! Here's the right combination of 
dependable mechanical and electrical 


strength in a wide range of styles and sizes HIGH DIELECTRIC STRENGTH 
produced to the usual high quality stand- 


ords maintained by Illinois. Also manvfac- HIGH MECHANICAL STRENGTH 
tured by the dry process method to your EXACT DIMENSIONS 


specifications. COMPLETE UNIFORMITY 


a | jy t N O | ~ ° RADIO TOWER of aluminum alloy 
4 I a b tubing is 204 feet high, can be 


MACOMB, erected by six-man crew in six 
ELECTRIC PORCELAIN CO ILLINOIS hours, dismantled in three. Used 
s by U. S. Army Signal Corps, it 
offers many commercial possibili- 
ties where tall towers are required. 
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HAZAKROME simplifies planning and 
estimating because all of these features 
are obtained with just one wire: 


Oil resistance 


Moisture resistance 
Chemical resistance 
Non-flammability 

Ozone resistance 

High dielectric strength 
Operating temperature 60C. 


High current-carrying capacity 
combined with smaller diameter 


When you check over the many features and advantages of 
Hazakrome thermoplastic insulated small diameter building 
wire, you'll see why this Hazard product simplifies many other- 
wise tough jobs and, just as important, assures long-lasting, 
trouble-free circuits. 


Installation is easier because HAZAKROME: 


e has lubricated, smooth surfece for quick, 
simple, easy pulling without jamming or 
damaging insulation; 


is free stripping which speeds terminating; 


is tough and resilient —2000 Ibs. per sq. inch 
tensile strength; 


requires less conduit space; 


is NEC approved for both raceway and open 
wiring. 


Hazakrome Building Wire is available in a full range of sizes and non- 
fading colors. Ask your Hazard representative for full information 
about this problem-solving building wire or write Hazard Insulated 
Wire Works, Division of The Okonite Company, Wilkes-Barre, Pa. 


fr 


/ 
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JPESSON 


&AF- 


Plant costs go on whether machinery is idle or operating. Needless 
motor stops and expenses can be avoided by using fuses which 
protect TIME as well as motors. 


In Jefferson Saf-T-Lag Thermal Fuses a leaf type trigger spring is 
rigidly connected to one of the two solid copper elements while the 
other end, under tension in an upward direction, is held to the 
opposite copper element by means of solder having a melting point 
of 280° F. 


Since the heat is absorbed until reaching the melting point of the 
thermal solder connection, which involves a longer heating interval, 
the result is a time-lag four to five times longer than usual. 


On heavy overloads and on short circuits, the notched thin end fuse 
elements provide immediate protection by blowing in less than 1/10 


of a second—before the thermal solder can melt. 


JEFFERSON ELECTRIC COMPANY 


BELLWOOD, ILLINOIS 
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nal Corps towers. Outboard plat- 
forms can be installed at any required 
level to provide additional platform 
area. 

Predecessor of the 204-foot towers 
was a similar 100-foot unit set up by 
the Army Signal Corps at their Re- 
search Laboratory in Redbank, New 
Jersey. Experimental construction 
and use of the 100-foot tower was so 
successful that it led to the adoption of 
the taller towers when the need for 
such towers arose, plus the fact that 
the towers can be set up in record 
time at any location, and can later be 
dismantled, packed and shipped to a 
new location. 

This new technique in tower con- 
struction and application is unique 
in the advantages it offers where port- 
ability, ease of erection, speed of erec- 
tion, and easy and safe access to the 
top of the tower is desired. A man 
ascending or descending walks up and 
down a series of stairways completely 
surrounded by the structure, and with 
all the ease of walking up or down a 
stairway in his own home. It offers a 
broad field of application by television 
companies, construction companies, 
municipalities for installing floodlights 
for special affairs, and for other sim- 
ilar uses where getting up into the air 
safely is considered a problem. 


Flexible Wiring Aids 
Display Lighting 


WIRING 





An ingenious adaptation of Bulldog 
Universal Trol-E-Duct has been made 
in the recent installation for window 
lighting at Hearn’s Department Store, 
New York. Designed by General 
Lighting Co., Inc., New York City, 
manufacturers of architectural light- 
ing equipment, this new use of Trol-E- 


BRACKET FIXTURES for R-type 
lamps have universal swivel, sup- 
port color filters and shields inde- 
pendent of lamp, attach directly to 
Trol-E-Duct, and are made by Gen- 
eral Lighting Co., Inc., New York 
City. 
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TROL-E-DUCT wiring in show win- 
dows of Hearn’s Department Store, 
New York City, provides ample out- 
lets where needed for flood and 
spotlights used for display lighting. 


Duct permits the utmost in wiring | 
flexibility and portability of lighting | 


equipment. 


Used almost exclusively in com- | 


mercial and factory installations in the 


past to allow as much flexibility as | 


possible for power tools and assembly 
line technique, it has now been found 


that Trol-E-Duct really fills the vital | 


need for speedy changes of lighting 


units for store and display illumination | 


requirements. It will be a welcomed 


aid to display managers, window dis- | 


play sections and department heads, 


who in the past have been limited in | 
their work by existing fixed and inade- | 


quate outlets for their light sources. 


At Hearn’s, with this new installa- | 
tion of Trol-E-Duct, when display | 
needs call for the addition of more 
fixtures or the rearrangement of indi- | 


vidual units, they can be snapped on 


by a layman at any point in the duct | 
without any new electrical work. | 
Flood or spot lights can also be added 


whenever required and all units can be 
beamed in any direction needed. If 
necessary, the entire system can be al- 
tered for changed conditions, all with 
a minimum of labor and cost. Rear- 


ranging displays is no longer a problem, | 
for the store display man has adequate | 
outlets wherever needed, and additional 


units may be installed at will. 

In the installation at Hearn’s, an ad- 
justable bracket type fixture was used 
which accommodates the R-30 lamp, 
the PAR-type lamps, or any R-40 lamp 
up to 500 watts, all in conjunction with 
a color filter. These units are de- 
signed so that the color filters and 
shields are supported by the bracket, 
leaving the lamp free from undue 
strain and giving it longer life. 


| ee PIPE CUTS 





"Anybody does better work 
with better tools—If they come 
any better than RIGID I’ve 
never seen ’em.” 





RIGEID Cutters roll right through 
all kinds of pipe and conduit 


@ It’s really a cinch to cut pipe extra fast with the popular ef- 
ficiency-balanced rtmmip cutter. Thin heat-treated tool-steel 
blade leaves practically no burr. Every cutter factory-tested to 
make sure it tracks perfectly. Your choice of five sizes to 6" 
pipe; four-wheel cutters to 4.” Choose the favorite of men who 
know fine tools—buy ritmip cutters at your Supply House. 


WORK-SAVER PIPE TOOLS 
THE RIDGE TOOL CO. ° ELYRIA, OHIO 
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You know 


Youre ri 
with 


“G-E White” 


When wiring needs protection, it 
pays to give it the best protection you 
can buy. 


That means the kind of protection 
your wiring gets with General Elec- 
tric white rigid conduit. Inside and 
outside—G-E White gives two pro- 
tective finishes—hot-dipped zinc and 
glassy-smooth, Glyptal enamel. Pro- 
tection like this makes G-E White 
your best buy when you're looking 
for extra-long service life. 


The smooth finish on G-E White 
actually speeds installation by mak- 
ing wire pulling easy and fast. For 
speedy installation and long service 
it pays to specify General Electric 
white rigid conduit. 


G-E Black Rigid Conduit 
Double protection... inside and out wi 


On jobs where economy is a factor 
' ; ; and corrosive conditions do not re- 
For information on conduit, see your General Electric Construction Materials : lance es: 

, > ext > _F , 
distributor, or write to Section C2-218, Construction Materials Department, quire the extra protection of G EW hite 


General Electric Company, Bridgeport 2, Connecticut. remember to specify G-E Black. 


* Trade-Mark Reg. U.S. Pat. Off. 


GENERAL @@ ELECTRIC 
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eryt ice 


AN EXPANDED SERVICE TO YOU 


Save time, treable and money. We will tell each manufacturer to 
send you the information you want, Instead of writing many letters 
to get the material you’ néed, just fill im thie easy-to-use postcard 
and we will do the rest. For years we have been rendering this 
service on catalogs and bulletins: . . mow we expand this service 
to include every department. It’s free. . . It’s as useful as you 


make 8. 


Woe suggest that you tear out the bettum | _ 


ecard before you start reading the follew- 
img pages. Keep the card handy. You 
might even use it es a book mark in 
case are unable to complete reacling 
the pages st one sitting. Then, 
as you ses some hew products shout 
which you want te know more, just 
eirele on this card the number which ap- 
pears at the top of the item describing 
the mow product or catalog. Circle esch 
number on this card which corresponds 
tothe number on the item in which you 
are interested. 

If you want te know more about some- 
thing which is advertised in this issue, 
put the number of the page o1: which 
the advertisement appears in one of the 
q at the bott of the ecard, If 
you want further information on the 
product advertised on page 16, for ex- 
ample, just put = 16 in one of the 
squares.’ When more than one adver 
tisement appears on a single page, in- 
elude the manufacturer’s initials to- 
gether with the page number (16-A&B) 





USE THIS CARDED 


¢ © @ to get more infor 
mation cu new 





= 


os eee genes 


ee ee 














ELECTRICAL CONSTRUCTION AND MAINTENANCE 
330 W. 42nd St., New York 18, N.Y. 


Please send me without obligation, 
deseribed on 
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by a large staff of editors and consultants, each an authority 
on some phase of the business. They will be glad to 
give you expert advice and answers to your questions. 





q USE THIS GARD TO ASK THEM! 









































Reader Service Department 

ELECTRICAL CONSTRUCTION AND MAINTENANCE 
330 West 42nd St. 

New York 18, N. Y. 











(1) 


The standard line of Bulletin 709 ac, 
across-the-line solenoid starters now 
includes two new larger units. Size 6 
has ratings of 600 amp, 200 hp, 220 v; 
400 hp, 440-550 v; and Size 7,900 
amp, 300 hp, 220 v; 600 hp, 440-550 v. 
Both units have one-piece magnetic 
plunger which operates with a vertical 
straight line motion. The solenoids are 
energized with dc drawn from a self- 
contained selenium rectifier. Both 
starters have adjustable thermal over- 
load relays. All terminals and wiring 
are accessible from the front. 

Allen-Bradley Co., 1305 S. First St., 
Milwaukee 4, Wis 


Solenoid Starters 


Tester 


A tester for fluorescent fixtures has 
been developed. Known as Flur-Test, 
it gives quick, positive check of tube, 
starter and fixture circuit when lamp 
fails to light. Testing operation is 
simple. With lamp in normal position 
the tester is inserted in place of the 
starter. If fixture circuit is good, the 
Flur-Test will light. To check tube and 
starter, the button at the top of the 
Flur-Test is depressed until end of 
tube glows; button is then released; if 
tube lights, starter is defective. If 
tube fails to light, tube needs replace- 
ment. Two models are available—No. 
321 for 15 to 40 watt lamps and No. 322 
for 85-100 watt lamps. Adapters are 
made for tester to be used on lamps 
where starter is concealed behind the 
tube. 

Continental Electric Equipment Co., 


} Cincinnati, Ohio 


Hox 


nee 
PSs 
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New 1 inch EMT thinwall connector 
and coupling, Nos. 12 and 312 respec- 
tively, have been added to this line 
of fittings. The No. 12 connector em- 
bodies the same features found in all 
Tomic connectors. Interior stainless 
steel lock washer holds tubing securely. 
No. 312 coupling also has the same 
design as other Tomic couplings, It 
enables one to change from heavy pipe 
to thinwall and vice versa in the mid- 
dle of a job. It can also be used to go 
from thinwall to Greenfields, and from 
thinwall to BX, Romex, rubber cords 
or welding cables, etc. They carry Un- 
derwriters’ approval. 

Tomic Sales & Engineering Co., 
4864 Woodward Ave., Detroit 1, Mich. 


Connector and Coupling 


Ground Detector (4) 


This new ground detector apparatus 
permits detection and location of 
ground faults on isolated (ungrounded) 
electrical distribution systems while 
all circuits are “hot” and equipment 
is operating. It consists of a signal 
generator hand receiver instru- 
ment. Generator superimposes a signal 
current on the grounded phase con- 
ductor. Signal current (up to 22 amp 
maximum) flows through conductor to 
point of ground fault, then back to 
generator through ground path. Fault 
is located by passing signal receiver 
along feeders, distribution cabinets and 
branch circuits to equipment. Micro- 
ammeter in receiver picks up signal 
current and gives pulsating indication 
until point of ground fault is reached 
where needle remains stationary. 

Ferr Manufacturing Co., Inc., 2125 
South Western Ave., Chicago 8, Ill. 


and 


Insulation Tester 


The hand-cranked “Meg” type of 
“Megger” is now available in a com- 
bination hand-crank and_ rectifier- 
operated set. It consists of the “Meg” 
type constant-pressure test set and a 
separate rectifier which supplies 500 
volts de from any 115 volts ac, 60 
cycles outlet. One cord from the hand- 
crank instrument and another from 
the rectifier to an ac outlet eliminates 
hand operation. This new dual-operated 
instrument will have its most im- 
portant application ir communications 
and in extensive cable wiring and 
control installations where many tests 
are to be made, and where an ac 
outlet is available. 

James G. Biddle Co., 
Street, Philadelphia 7, Pa. 


1316 Arch 








HYDRAULIC TELESCOPIC 
TRUCK TOWER feature an outer 
structural el t isting of 3 
or 4 telescopic sections, which takes 
all eccentric loading, and an inner 
hydraulic element. Raised height, 
26 ft. 8 in., lowered height 8 ft. 
5 in. Platform is 4 ft. by 9 ft. 
and rotates 360°. Construction is 
of steel, excepting platform floor, 
railing and insulation. Manufac- 
tured by Silent Hoist & Crane Co., 
atte 841-63rd Street, Brooklyn 20, 
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S:groudding’ ‘devices w.lighidgy ‘Sxture “Ridngs: 
manufacturers for over 30 years . 


Sold Through Chawicl Wholesalers 


representatives in principal cities 
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Lampholder (7) 


A new fixture-type slimline lamp- 
holder that accommodates all T-6, T-8 
and T-12 slimline lamps has been an- 
nounced. They are white plastic, small 
and compact in design. Measurements 
from lamp center to top of mounting 
surface and from lamp center to bot- 
tom of base are the same as those found 
on the conventional bi-pin fixture-type 
lampholder. They may be mounted 96 
inches apart—plus or minus 7s inch, 
and may be spaced so that center of 
one lamp to center of adjoining lamp 
is slightly less than 14 inches. Small 
over-all width of device allows mount- 
ing in narrow channels. 

General Electric Company, Bridge- 
port 2, Conn. 


Gearmotors (8) 


A new line of gearmotors, manufac- 
tured in 17 sizes, has been announced. 
They provide single, double and triple 
reduction units having output speeds 
from 780 rpm down to 7.5 rpm. In- 
tegral horsepower ratings from 1 
through 75 hp are available for prac- 
tically any industrial application. A 
wide selection of motor enclosures is 
offered, including the open drip-proof, 
splashproof, totally enclosed and ex- 
plosion-proof construction. 

Louis Allis Company, 427 E. Stew- 
art St., Milwaukee 7, Wis 


Relay (9) 


Type ASL Class “B” insulated, air- 
cooled transformers can now be sup- 
plied with a relay for turning on cool- 
ing fans and operating alarms as trans- 
former loads increase beyond normal 
self-cooled ratings. Type TRA relay 
makes possible loading air-cooled 
transformers automatically to maxi- 
mum safe copper temperatures. A se- 
lector switch on the relay provides 
either automatic operations using the 
relay or manual control. Operation of 
relay is coordinated with the hot-spot 
temperature of the transformer wind- 
ings. A 60 cycle, 240 volt power source 
is required for operation of the relay. 
This can be either the source for the 
fans or a separate power supply. 

Westinghouse Electric Corporation, 
P. O. Box 2099, Pittsburgh 30, Pa. 


Load Centers (10) 


New “plug-in” type multi-breaker 
load centers for lighting and appliance 
circuits have been announced. The 
“plug-in” feature makes it possible to 
add or change circuits as conditions 
require. Use of load centers minimizes 
wiring and installation time and elimi- 
nates excessive stocks and bookkeeping 
records. Type MO 12 gives 2, 4, 6, 8, 
10 or 12 circuits, as required, when 
thermal-magnetic multi-breaker units 
are plugged on to the basic bus bar 
structure, Basic unit consists of a box 
with bus structure and one 4-circuit 
“plug-in” unit in place. Units are avail- 
able in ratings of 15, 20, 30, 40 and 50 
amp, 120/240 volts, ac. Type MO 20 
is similar to type MO 12. It has space 
for as many as 2 or 4 circuit units, 
giving 6, 8, 10, 12, 14, 16, 18 or 20 
circuits as required. Load centers are 
available with flush or surface type 
mounting covers and 3 phase 4 wire 
arrangement. 

Square D Company, 6060 Rivard 
Street, Detroit 11, Mich. 


Circuit Breaker Panel (11) 


A new flexible circuit breaker has 
been introduced. Known as Noark QL 
panelette, it employs Quicklag circuit 
breakers in a calibrated range of 15, 
20, 30, 40 and 50 amp, and cabinets 
with 2, 4, 8, 16 or 20-circuit breaker 
capacity. Double pole operation is ob- 
tained by adding handle extensions. 
Breakers employ a thermal-magnetic 
trip action. An electromagnet breaks 
the circuit instantly when its current 
setting is exceeded. A bimetal flexes 
and trips the breaker as soon as its 
own predetermined current setting is 
reached or passed. 

Federal Electric Products Company, 
50 Paris Street, Newark 5, N. J. 


Kitchen Ventilator (12) 


A new 10 inch ventilator, designed 
primarily for kitchen use, has been de- 
veloped. It can be ceiling or inside 
wall mounted. Ventilator can be in- 
stalled for either single or three speed 
operation. It changes the air of the 
average kitchen in three minutes. Fan 
unit is equipped with a four pole 
motor driving the new Turbo-Radial 
propellor. Balanced louvre in blade 
housing is protection against drafts or 
cold. Outside wall hood, made from 
aluminum, rust proof, and fitted with 
water tight louvre door. Overhanging 
hood prevents entrance of rain, snow, 
cold, insects and birds. Can be wired 
to any standard single throw switch 
plate for single speed installation. A 
speed controller can be furnished. 

Fasco Industries, Inc., Rochester 2, 
Ne 2s 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . FEBRUARY, 1950 


ee 


ayer thew 


aater 


3 
z 
4 
: 
bY 
; 
: 
Ls 
: 
5 
4 


arnt 








oil resistance 


chemical resistance 


NEW IRVINGTON *1100 
CLEAR INSULATING 


Specifications: 


2000 VPM 
Moisture Resistance | Good 
Oil Resistance Excellent 
Acid Resistance Excellent 
Alkali Resistance Good 
Heat Resistance Very Good 
Penetration Excellent 
Baume. 25° @ 30 deg. C. 
Sp. Gr. 0.903 @ 30 deg. C. 
Sp. Gr. for use Optional 
Solvent V. M. & P. Naphtha 


Dry Dielectric 


~ VARNISH 





Now—just one varnish is all you need for 
practically all windings. And just one coating 
normally is enough, when it’s a coating of 
Clear Irvington #1100. 

This new insulating varnish penetrates to 
the deepest coil layers, adhering firmly to the 
wires, and bonding all into a solid mass. The 
coating produced is tough, oil-proof and last- 
ing. An internal-curing varnish, it hardens 
clear through after quick baking. The solvent 
used—V. M. & P. naphtha—will not attack 
megnet wire coatings. Both shelf stability and 
dip tank stability are good. 

Irvington #1100 is the latest product of 
Irvington laboratories. It was developed after 
extensive research to provide a single var- 
nish for use on all windings except those 
operating at highest peripheral speeds .. . 
a top-quality varnish at a moderate price. 

Standardize on Irvington #1100 and 
you'll cut your varnish inventory and 
costs. Samples on request. 


IRVINGTON "238 "suir08 


Rotary Switches (13) 


A new series of small rotary 
switches, designed for a wide variety 
of applications such as hot plates, 
rangettes, coffee makers, beauty par- 
lor, air conditioning and ventilating 
equipment, has been announced. They 
measure 14 inches high by 14 inches 
wide by 1 inch deep. Series 240 
switches are enclosed with a base of 
special heat resistant plastic to pro- 
vide efficient operation with ambient 
temperatures up to 400° F. They oper- 
ate on slow-break principle. Available 
in two models, one for single hole 
mounting, the other for snap-in mount- 
ing. Circuits in which both models are 
available include series parallel 3 heat 
4 position, both single and double 
pole; on and off, both single and double 
pole, and off-on (circuit 1) off-on 
(circuits 1 and 2) double pole. They 
carry Underwriters’ approval. 

Hart Manufacturing Company, 110 
Bartholomew Ave., Hartford, Conn 


Box Cover Switches (14) 


A new line of box cover switches 
ivailable in 34 inch and 4 inch types, 
has been announced. Switch housing 
ind box cover are molded of one piece 
of bakelite. Cover fits flush on box 
leaving the entire box free for splices, 
lock nuts, and bushings. All switches 
have positive kick-offs, arc-snuffers, 
pre-loaded contacts. T-rated switches 
are made of black bakelite, non-T-rated 
are made of brown bakelite and oil 
burner switches of red _bakelite. 
Ratings are 10 amp, 125 volt. Ter- 
minals ample for No, 12 wire. Handle 
in protected position, operates hori- 
zontally. Approved by Underwriters’ 
Laboratories. 

Pass & Seymour, Inc., Syracuse 9, 


| ee 
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TSA 


KNOCK OUT PUNCH 


we and it’s HYDRAULIC 





Service Station Light (15) 


A new column light for service sta 
tions and other applications has been 
announced. The fluorescent illuminated 
standard is built on a superstructure 
of arc welded steel Bottom half of 
housing is constructed of 16 gauge 
sheet steel. Upper half is Skytex glass 
enclosed, with four 40-watt fluorescent 
tubes, mounted one behind each glass 
panel. Two 40-watt E.T.L. approved, 
power factor corrected, low tempera- 
ture, instant starting ballasts are used. 
One of the glass panels is removable 
to permit replacement of lamps or to 
clean insides of glass panels. Flood or 
spot lar can be attached to crown 
led with 4-inch 
threaded openings. Bottom panels can 


cap whic is provi 


be finished in any color to match any 
general color scheme. Listed by Un- 


h to Swing! | 
derwriters’ Laboratories, Inc. No Wrenc to Swing! © Spectacularly Faster’ 


Steber Manufacturing Company, 


Broadview, Ill © No Box Distortion © Close-Quarter Operation © Greater Safety 


Now you can punch conduit openings in electrical dis- 

tribution boxes, pull boxes, etc., with smooth hydraulic” 

power! Yes, punch ‘em with ease, up to 41". Elim- 

a . inate wrench operation and distortion and loosening 

Outlet and Plug (16) : of boxes. Work in tightest spots. Use the same- 

p : “Porto-Power” hydraulic pump and fittings which 

A new-type grounding outlet and serve Blackhawk Benders. Save at least 60% of the 
plug has been announced. It is for use ‘ , job time! Order from your supply house today! 

where NEC or other applicable codes ' A KIT FOR EVERY RANGE— 

require the grounding of 125 volt, ac ; : Knock-out punches and the hydraulic ALSO NEW! 

. . - Ps ram are available in complete kits Blackhawk's big line 

single phase, or 115 volt de powered 4 serving ! up to 2'' and ¥,"" upto 4} now also includes a 

. »penings ydra d 7 , 
portable electrical equipment. Both penings, Hydraulic equipment turnisne Thin-Wall Conduit 


a , separately for present owners of hand punches. Bender. Spectacular 
outlet and plug are available in brown speed. Get facts on 


or ivory plastic. Outlet has washer- BLACKHAWK Ba 
ye ears and each pressure terminal ment by writing today 

wide ted No. 12 of plus side wir- Port for Bulletin #30. 

, ~— w » are HYDRAULIC oPower © auiP MENT 

ing. Openings in outlet will accept 

new grounding plugs, standard 2-prong a ee ee ee eee 

parallel plugs and 2-prong polarized BLACKHAWK MEG. CO., Dept. P-2020, Milwaukee 1, Wis. 

plugs. Two grounding terminals allow Without oblisatica. rush Bulletin B-30: siving fell lacs Ss Bs 

easy carry-through of ground wire for entire f Electricias f 

nonmetallic systems, conduit systems, 


I 
1 
BX armored cable, etc. They are | 
I 
I 
’ 


NAME 
FIRM 
ADDRESS 
CITY 


approved by Underwriters. 
General Electric Company, Bridge- 
port 2, Conn. 
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QUALITY 

VALUE 

LABOR-SAVING 
FEATURES 


TOPS » 


+400 


@ T-rated-Plus... 

® Sm-o-o-th, Positive Action 

® No Arcing — No Pitting — 
No Failures 

@ Compact—But Strong and 
Mighty 

® Saves 10% Wiring Time 

#300 

@ T-Slot Plus... 

® Uniform, Preset Pull 

® Solid, Eye-Appealing, 
Strong 

@ Huge Screws—Backed Out 
—Ready 

® Saves 10% Wiring Time 


Meet and surpass REA & 
Federal Specifications 


@ WRITE FOR CATALOGUE | 


AND LITERATURE! 
OVER 100 NEW DEVICES 


SLATER 


ELECTRIC & MFG. CO., Inc. 
WOODSIDE, L. I., N. Y. 








Service-Drop 


A new service-drop automatic dead 
end for use with pre-assembled mes- 
senger-supported cable, has been an- 
nounced. Assembled as a one-piece unit, 
the Series 3800 dead end has one end 
of the flexible bail detachable for in- 
stallation around a spool-type insulator 
or other supporting anchorage. This 
dead end grips the bare neutral or 
messenger. The new 4000 Series serv- 
ice drop anchor bracket, for use in 
anchoring service drops, permits in- 
sertion of a closed bail or loop with- 


| out opening the loop. Both dead end 


and bracket are designed to harmon- 
ize with residential and commercial 


buildings. 


Electroline Company, 4121 South 


| La Salle St., Chicago 9, Ill. 


Soldering Gun (18) 


A new high speed soldering gun 
with a single pole electrode, known as 
the Cal-88, has been announced. The 
long single pole electrode speeds up 
servicing by enabling service men to 


| work in narrow spaces between com- 
| ponent parts of a set without melting 


condensers, burning wire insulation, or 


| damaging other parts near the hot 


electrode. “Full-view” light shines di- 
rectly on top of electrode and parts 


| being soldered. It weighs 14 pounds. 


It has pistol grip with three finger 
“ease-trigger”. Electrodes are corro- 
sion resistant. Gun operates on 60 
cycle, 115 volt, ac. 

Caliri Manufacturing Company, Inc., 


| 45 Washington St., West Orange, N. J. 


| Housing (19) 


Semiburied housings for standard 


| overhead-type distribution transformers 


are available. Housings consist of two 
sections. Transformer rests on two 
rust-proofed channels supported by a 


ledge in the lower section. All con- 
nections to transformer can be made 
before the upper section is put into 
place. Guide rods prevent metal hous- 
ing from coming in contact with any 
live parts during lifting. They ac- 
commodate transformers up to and in- 
cluding 50 kva. Since they extend only 
35 inches above the ground level, they 
are easily concealed in shrubbery. 
Ventilation is through space between 
the concrete section and overhanging 
upper shell and through openings 
around top of steel housing. These 
ventilation openings are provided with 
baffles to prevent insertion of foreign 
material into housing. Drainage is 
provided by a dry well of crushed stone 
or other material at the bottom of the 
hole. 

Westinghouse Electric Corporation, 
Box 2099, Pittsburgh 30, Pa. 


Wiring Strap (20) 


A new non-corrosive plastic strap 
for electrical cable of all types has 
been announced. Especially useful in 
farm wiring, as required in many REA 
codes. Two types are available, one 
with flat opening for double cable, one 
with round opening for triple wire 
cable. Non-corrosive copper nails are 
recommended, and the nail hole, 
through the thick plastic strap holds 
nail in upright position. 

Commercial Plastics Co., Merchan- 
dise Mart, Chicago, Iil. 


. 


Splash-Proof Motors (21) 


A new design of splash-proof motor 
has been introduced. It is designed for 
locations which are subject to direct 
streams of water or other liquids. Mo- 
tor may be mounted in any position. 
End bells permit free passage of venti- 
lating air through integrally-cast baf- 
fles, preventing splashing liquids reach- 
ing interior of motor. Air is drawn 
through rear of motor and exhausted 
through shaft end. Motor incorporates 
labyrinth seals on shaft ends. 

Sterling Electric Motors, Inc., Tele- 
graph Rd. at Atlantic Blvd., Los 
Angeles 22, Calif. 
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It may be a department store, a service station, school, an office, factory, or a 
restaurant, but chances are it is a good profitable prospect for the alert contractor who works 
with Wiremold. In every community there are literally hundreds of “spots” where owners or 
tenants are not enjoying the benefits of adequate wiring. The job may involve a simple run of 

multi-outlets for plug-in convenience of electrical merchandise, an 
extension of telephone or signal systems, or complex wiring for 
modern lighting. In every case, Wiremold is the answer. Ten basic 
interconnecting systems mean you can meet the needs of any appli- 
cation... and a small number of carefully designed fittings means a 
quick, easy installation. Write today for business-building ideas that 
will help build your business. 


Kuou your Wiremoip 








REPLACEMENT 
and REPAIR 


CcOsTs WITH 


> ENCLOSED 
ey) SWITCHES 


SERVICE EQUIPMENT 


From the time they are installed, Arrow- 
Hart enclosed switches stay on the job. 
Every unit — from small, 30 Ampere 
“CR” types to heavy-duty, 1200 Ampere 
“A” types — is designed and manu- 
factured to give years of safe, depend- 
able service. Fewer expensive replace- 
ments to be made — fewer costly repairs 
with Arrow-Hart equipment on duty. 


NEW 
SERVICE EQUIPMENT 


Shown at left, No. 27196 is the latest 
addition to Arrow-Hart’s complete 

27367 line of service equipment. This new, 
compact, main pull-out type — 3 PSN, 
30 Amperes, no branch circuits — 
gives you the same rugged construc- 
tion, the same safe, dependable 
operation as do all other lines of 
Arrow-Hart products. 


Investigate this line of dependable 
performers today! More than 300 
cataloged items for your every need. 
Let Arrow-Hart work with you on your 
specific problems — help you come 
up with a time-saving, money-saving 
answer. 
29241 
WRITE TODAY FOR 
LATEST CATALOG. 

1702 LAUREL STREET 
FOR HARTFORD 6. CONN. 


PERFORMANCE 


ARROW-HART 


BRANCHES IN: BOSTON, CHICAGO, CLEVELAND, CINCINNATI, DALLAS, DENVE DETR 
LOS ANGELES, NEW YORK, PHILADELPHIA, SAN FRANCISC 


Stock available at all branches except New York and Denver. 
IN CANADA: ARROW-HART & HEGEMAN (CANADA) LTD., MT. DENNIS, TORONTO 


CONTROLS and APPARATUS 


THE ARROW-HART & HEGEMAN 
ELECTRIC COMPANY 
HARTFORD 6, CONN. U.S.A. 
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Timing Relay (22) 


Bulletin 849 pneumatic timing relay 
has been announced. It is available for 
ac or de and utilizes a synthetic rubber 
bellows for controlling the tripping 
time. Range is easily adjustable from 
10 cycles to 3 minutes, with an accu- 
racy of plus or minus 10%. Relay re- 
sets instantaneously. Performance is 
unaffected by temperature, humidity, or 
vibration. Timer is available with quick 
make and quick break, double pole, 
silver alloy contacts—one set normally 
open and one set normally closed. Ter- 
minals are accessible from the front. 
A duplicate set of contacts for pilot 
control can also be provided, actuated 
directly from the solenoid, and opening 
and closing instantaneously with the 
action of the solenoid 

Allen-Bradley Co., 1305 S. First St., 
Milwaukee, W’ts 


Converters (23) 


Announcement has been made of the 
Powercon line of de to ac converters. 
All Powercons for de to ac conver- 
sion for use with radio or television 
equipment are filtered for clear recep- 
tion, and are capable of starting under 
full load without necessity of starting 
converter first and then applying load. 
Several of the 32 and 110 velt models 
include the Phantomswitch circuit for 
automatic starting and stopping when 
the ac load switch is operated. For 
conversion from 32 volt de to 110 volt 
ac in rural areas, Models 32R8 and 
32RUI15 furnish capacities of 80 and 
150 watts, respectively. Two battery 
eliminators, creating de from ac, are 
available. 

Cornell-Dubilier Electric  Corp., 
South Plainfield, N. J. 
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Boring Trench Machine (24) 


A new McCarthy rock and earth 
boring trench machine has been an- 
nounced. The machine can be “inched” 
along at practically zero, or drill as 
fast as six feet per minute. The drill 
head rotates from a slow speed of 15 2 X ’ 
rpm to the higher speeds of 350 and : atte 
400 rpm. Four “go” controls and one + Vey oa 
reverse work from a single position, + nd CU 7 J 0 B T [ M c 
and only a finger-tip touch is needed | : 7 
to put the machine in operation. It is | : 
equipped to handle augers from 4 inch J R F ) U C a C 6) a T S 
to 16 inch diameter, and drills can be ‘ 
adapted for larger diameters in certain a 
earth formations. Holes have been 
drilled from 10 to 150 feet horizontally. 


Salem Tool Company, South Ells- | % WITH GREENLEE TIMESAVING 
worth Ave., Salem, Ohio 
TOOLS FOR ELECTRICIANS 








Service Equipment (25) 
P GREENLEE HYDRAULIC BENDER 
A new 200 ampere, fusible service 
equipment with range, water heater, Conduit forming is simple, fast with a GREENLEE. In but a few minutes 
ishting ; ater cirenit ; : ; ; . 
lighting and heater circuits, all in one one man easily makes smooth, accurate bends in rigid or thin-wall conduit, 


cabinet, has been announced. Door 


” 


Seiad ‘tana ‘wietide tat sales pipe up to 4", tubing, bus-bars. No kinking, wrinkling or other damage 
‘al Gia, cette Céidabiiadh ti to conduit. And the GREENLEE is compact, portable . . . makes it easy to 
extra capacity for new or remodeling do bending right on the job. Often pays for itself on first few jobs through 
jobs. Box size is 284-in. high, 173-in. big savings in time, labor, materials. 

wide, 4}-in. deep. Rating is 200 am- 


pere, 3-pole, solid neutral, 125-250 volt, j 
ac. j & / 
Wadsworth Electric Mfq. Co., Inc., on 
Covington, Ky / 

Industrial Fixture (26) % 


A rie 96 incl limline ind KNOCKOUT TOOLS enlarge a BORING TOOLS that produce HAND BENDER quickly makes 

A sé ries ol ‘ inch sil nine indus- hole for conduit or cable in 1! smooth openings fast. Electri- small-radius bends in steel, 

trial fixtures for two or four lamps, minutes orless.Cutsmooth open- cians’ Unispur and Solid-Center copper, brass, and aluminum 
? ; 

‘ : a. 01). 300 or 42 ings up to 354" in metal, bakelite Auger Bits _Bell Hangers tubing, conduit or pipe. Makes 

_ available “g! + : Y has ms on or hard rubber up to 4’ thick. Drills . . . Bit Extensions. neat bends up to 180°. 

amp operation has been introduced. 


They are adaptable to individual or 

continuous row mounting, for chain or 
stem suspension. Reflectors can be sup- : 

plied in either baked white or vitreous / 

porcelain enamel and are in two sec- GRE. LE, 


tions. They are attached to top hous- 
ing by 4 inch turn cam type captive 


thumb fasteners. 


an keystone Electric Mfg. Co., Inc., WRITE GREENLEE TOOL CO., 1742 COLUMBIA AVENUE, ROCKFORD, ILLINOIS 
2228 East Tioga St., Philadelphia 34, for complete data on above equipment as well as GREENLEE Joist Borers + Pipe Pushers « Spiral 
Pa. Screw Drivers * Automatic Push Drills * Chisels, Gouges and many other quality tools. 
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Thread pipe 
BY POWER! 


You waste money when you waste time 
threading pipe by hand! You SAVE 
money when you thread pipe with the 
Oster No. 422 POWER VISE STAND, 


You can convert your hand die-stocks, 
cutters, and reamers to POWER with 
this portable machine, 

Standard range of the machine is '/s" 
to 2" pipe. Extended range with special, 
universal drive shaft is 2'/2" to 8" pipe. 
WHY WAIT? Use the form below to 
get your copy of FREE catalog. 


FILL OUT, CUT OUT, MAIL TODAY 


THE OSTER MANUFACTURING CO. 


2081 EAST Gist STREET 
CLEVELAND 3, OHIO, U.S.A. 


O. K. Oster! | want your catalog “LIST 
NO. 22-A" as soon as possible. 
NAME 

COMPANY 


ADDRESS 


Lighting Standards (27) 


\ new line of steel lighting stand- 
ards for city streets and highways has 
been introduced. These tapered octa- 
gon models are offered in a wide 
variety of styles to meet any re- 
quirements. They are built for heavy 
duty. Standards are cold-formed from 
open-hearth steel. Designed along mod- 
ern, practical lines. 

Kerrigan Iron 
Tenn. 


Works, Nashville, 








Time Switch (28) 


A new time switch has been an- 
nounced. It is available for 20 amp 
standard on 115 v, ac, 6 
cycle circuits and 15 amp loads on 
230 v. Operation of switching mech- 
anism is all in a forward direction 
with the movement of standard 24 hour 
lial. Switch is a 24 hour movement 
and time idjustable 
to within 15 minutes. Operation trip- 
pers are attached to dial by thumb 
screws. Other models are SLW with 
Sunday and holiday cut out and Model 
W with full week dial with a varied 
or fixed operation for each day. Opera- 
tions may be as close as one-half hour 
apart. 

Lumenite Electronic Co., 407 South 
Dearborn Street, Chicago 5, Jil. 


loads as 


operations are 


Panelboard (29) 


A new Noark Flexunit plug-in dis- 
tribution panelboard has been an- 
nounced. It is assembled on-the-job 
from standard parts. Circuits can be 
changed or new one added, whenever 
desired. Other features are—neutral 
provides for 3 phase 4 wire, and single 
phase 3 wire services; is available with 
twin 30, twin 60, 30-60, twin 100 and 
single 200 ampere switches for 230 
volts ac; box and trim are code gauge 
steel. 

Federal Electric Products Company, 
50 Paris St., Newark 5, N. J. 


(30) 

A new pocket size utility tester has 
been introduced. It is capable of meas- 
uring the actual current consumption 
of any appliance or utility either ac or 
dc, while unit under test is in opera- 
tion. Appliance is plugged into front 
panel receptacle and registers a read- 
ing in amperes. A special pair of in- 
sulated clip-ends are supplied for mo- 
tors. Incorporates a sensitive direct- 
reading resistance range for measur- 
ing all resistances commonly used in 
electrical appliances, motors, etc. 

Superior Instruments Co., 227 Ful- 
ton St., New York City. 


Tester 


(31) 


A new ceiling lampholder with 
duplex terminal screws has been de- 
veloped. Four large screws are em- 
ployed. Lampholder has built-in seal- 
ing-ring shoulders which fit snugly 
over either a 34 inch box or a 4 inch 
box. It is made in two sizes: No. 276, 
44 inch diameter, and No. 277, 5 inch 
diameter. Made in special heat-re- 
sistant white bakelite. 

Slater Electric & Mfg. Co., Inc., 
56th Street & 37th Ave., Woodside, 
N.Y. 


Ceiling Lampholder 
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module lights a bank 


..and demonstrates its remarkable 
efficiency by maintaining a 
lighting level of 60 footcandles 
in the lofty and spacious banking 
room illustrated. . . . 


Mr. Alex Salvatori, President, 

Peoples Federal Savings and Loan Assn., 
Wheeling, West Virginia; Director 
Federal Home Loan Bank (Dist. No. 3) 
Pittsburgh; past president, West Virginia 
Savings and Loan League 


‘‘we wanted the very latest and finest 
in everything, including lighting... 


we chose Mitchell modul 


It takes more than ‘‘just another fixture”’ to sell 

a bank president! Mr. Alex Salvatori, head 

of Wheeling’s Peoples Federal Savings and Loan 
Association, says: “‘When we decided meny 

months ago to buy our new building and go into 

a complete modernization program, we were sure of © 
one thing—we wanted the very latest and finest 

in everything, including lighting. We chose 

Mitchell MopuLe, and I am very happy today 

that we made this decision. The lighting effect in our 
banking room has brought forth a remarkable 
amount of favorable comment, and we ourselves 

are most highly pleased with the job.” 


Mitchell MopuLE delivers 20%, more light, fits any 


these 4 low-cost modules are the “building blocks” 


lighting 


4 75-Watt T-12 
425 Milliamp 
Slimline Lamps 


installation 


4 40-Woatt T-12 
48" Type F Lamps 


32-Watt 12’ Circline 
Lamp, and 1 PAR Spot 
or Flood Lamp 


4 14-Watt T-12 
15” Type F Lomps 


modules fit together perfectly end 
to side, end to end, side to side... 
to form more than 50,000 different 
lighting patterns...to fit any ceiling 
shape or size...mixing all light 
sources in one harmonious system... 
with equal brightness throughout (no 
dark sides or erds)...s0 you can put 
the light where it is needed! 














Titi 
ITT Tit) rtG.u s pat orrice 


Only MITCHELL makes MODULE 


architectural interior, provides custom appearance 

in unlimited pattern arrangements—at no more than 
the cost of ordinary fixtures. For any commercial 
installation—whether it calls for one unit or a 
hundred —specify MopuLE and deliver the greatest 
rang yn in lighting since the fluorescent 

lamp. Write today for the full details. 


Niacin Dnt BharcA ha erties 


MITCHELL MANUFACTURING COMPANY 
2525 N. Clybourn Ave., Chicago 14, Illinois 


Send free 20-page brochure describing MODULE. 


Firm Name. 





Address 





City a ee 


Attention:— 





Immersion Heater (32) 


A new thermostatically controlled 
screw-plug immersion heater for heat- 
ing chemical and oil solutions such as 
tar, parafin, asphalt, solvents, and other 

| viscous and corrosive liquids, has been 
| announced, One-half inch diameter 
hairpin tubular elements are welded or 
silver-soldered into a standard screw- 
plug for easy mounting in pipes and 
through walls of tanks. Standard heat- 
| ers are fabricated of either copper 
heating elements with a brass screw- 
| plug, or steel elements with a steel 
| screw-plug. Thermostat has a tempera- 
ture range of 60° to 250° F, for heat- 
ing water type solutions of 200° to 
550° F for oil and other viscous com- 
| pounds. Heaters are rated from 1.5 
to 10 kilowatts for 115 and 230 volt 
operation, single or 3-phase. For use 
| where spray, fumes, drippings, etc., 
DISK FANS constitute a hazard, entire terminal 
assembly and thermostat can be housed 
“BUFFALO” “L” BREEZO FAN in a Crouse-Hinds moisture-resistant 
or explosion-resistant terminal cover 
@kugged die-formed blades, mo- Edwin L. Wiegand Company, 7637 

tor brackets, arms, panels! | Thomas Blwvd.,. Pittsburgh 8, Pa. 








First grade standard make 
motors! Dependable, conveni- 
ent! 
Built in the sizes you need for | A new line of redesigned polarized 
roe a | devices has been announced. The out- 
your jobs! : 
‘ : oh lets are available in 10 and 20 amperes, 
@ built to deliver efficiently and 2, 3 and 4 wire. All receptacles are 
without trouble — blades top wired. The caps are completely 
shaped to move maximum air! | armored Bakelite. Also available in 
‘2 d ri - 2 3 
“BUFFALO” BREEZO FAN . 3 and 4 w ire, 10 and 0 amperes 
ome of the features are cord grips, 
‘ bindi screws, large t rire- 
“Buffalo” “L” Breezo Fans are ideal “package” | aca aide Siete pooh gee Migs 
units for exhausting vapors, fumes and gases. Light, | inch steel. 
simple to install. Motor protected from air stream. “ee & Seymour, Inc., Syracuse 9. 
Handy side inspection door. 12” to 36” sizes for as ~~: 


high as 7300 cfm. at 14” static. 


| Polarized Devices (33) 


Lamp Guards (34) 
“Buffalo” Breezo Fans are quickly installed in walls A new safety device that gives pro- 
where you need to exhaust fumes, heat, dust for health nection ashe the hazard of falling 
and comfort. 6 sizes, 8” to 24”. WRITE FOR BUL- fe ‘ia ' 


fluorescent lamps in conti s run, 
LETIN 3222-F, for facts on the profitable, top-perform- ne = on sallle-s ie wormed = 
presage te end-to-end lighting installations is now 


available. These fluorescent lamp 
guards are made of specially treated 
resilient steel, which makes it possible 


— =~ for them to be sprung aside for re- 
BUFFALO FORGE COMPANY ™ es lamping and cleaning. They prevent 


520 BROADWAY BUFFALO, NEW YORK injury, poisoning, work interruption, 
loss of time, spoilage of material and 
Canadian Blower & Forge Co. ltd. Kitchener, Ont 7 
(ese systole, cola iP ett Maisie alt all damage to machinery. 
Branch Offices in all Principal Cities Den-El Equipment Company, 271 
Conklin Avenue, Hillside, N. J. 
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Safety Switch (35) 


New 30 ampere front-operated tog- 
gle, plug fuse safety switches have been 
introduced, Available with or without 
dead front plate, switch has removable 
laminated arc shields, snap action, full- 
floating contacts, solderless pressure 
wire connectors on the line side, and 
all parts are visible and accessible. 
Ample wiring is provided and boxes 
have sufficient knockouts for any wir- 
ing requirement. No. 633NP has 3 
poles, a solid neutral and 2 plug fuse 
receptacles. Also available are No. 
632P with 2 poles, a solid neutral and 
2 plug fuse receptacles and No. 632NP 
with 2 poles, a solid neutral and 1 plug 
fuse receptacle. 

General Switch Corp., 45 Roebling 
St., Brooklyn 11, N. Y. 


Bell and Buzzer (36) 


The “Snapit” melody bell embodies 
the use of a tonal bar instead of the 
ordinary clapper and bell. It is housed 
in an ivory plastic case, 4 inches by 
24 inches. It can be mounted directly 
to a “handy box” for concealed wir- 
ing, or attached to a wall. A melody 
bell and feather-tone buzzer combina- 
tion is also included in the line, as 
well as the feathertone buzzer only, 
each housed in ivory plastic case. 

Cable Electric Products, Inc., 234 
Daboll St., Providence 7, R. I 


Brush (37) 


Vibration-absorbing brush for ro- 
tating machinery has been introduced. 
Designed especially for mill type mo- 
tors, the brush has a Neoprene pad 
actually fused to the carbon by a 
cement that unites chemically with 
Neoprene when heat and pressure are 
applied in manufacture. With the 
spring hammer riding on the Neoprene 
pad, the brush absorbs the vibration. 
Sparking and commutator grinding are 
also reduced. 

Helwig Company, 2544 North 30th 
St., Milwaukee 10, Wis. 


(38) 


A new line of bent glass fixtures, 
called “Luxury Glass”, has been in- 
troduced. Fixtures come in square and 
round shapes in 12-inch and 16-inch 
sizes. Available in varied combina- 
tions of decorator colors. Glassware 
decorated with pastel motifs. Available 
for two, three and four lamps. 

Brassner Products, Port Chester, 
N.Y. 


Lighting Fixtures 
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NO. OF FASTENINGS 7. f G 
TIME REQUIRED 
ia HOUR 
cost ATS 22 “ 
cost OF MATERIALS 
roTai Cost 


cost SAVED WITH RAMSET SYSTEM 


TEM 
VED PER FASTENING with RAMSET SYS 
SA 


TEM 
TUME SAVED with RAMSET SYS 


FOUR MINUTES per fastening (total time 
on job) with Ramset System instead of 
NINETEEN MINUTES with his old 
method saved this contractor $2,841.00 on 
one steel fastening job. Instead of slow, 
laborious, costly drilling—just load the self- 
powered, light, Ramset Fasreninc Too. 
Then—READY! RAM! SET! Quick, easy, 
economical—and tight. Actua/ fastening 
time, less than one minute per fastener! 


Compare your fastening costs into steel, 
concrete and other hard materials. See how 
much time and money you can save with the 
simple, lightning-fast Ramset System. With 
65 sizes and types of drive pins and threaded 
studs, you can do almost any kind of con- 
struction fastening job. 


Your local Ramset Specialist will help you 
cut costs and show you how to ‘‘Ramset”’ 
your way into more profitable business. 
Write or wire us collect for name of nearest 
representative. 


oth fastening Chere 





SAVES TIME . . . CUTS COST 
ON JOBS LIKE THESE: 

Fastening— 

© Electrical equipment. 

@ Wiring and conduit. 

@ Panelboards and controls. 

®@ Lighting fixtures. 

© Bus duct and outlets. 


® Supports to concrete, brick 
and steel. 


@ Television antennae. 











Stemco Corporation « Cleveland 16, Ohio 
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. + for burning 
motor windings preparatery to 
winding, and similar uses. 


Only KOCH Ovens 
Give You All 
These Advantages: 


@ Automatic Control of Entire Heat- 
ing and Cooling Cyc 

@ Convenient Front Loading; Top 
Opens for Chain Hoist 

@ No Spot Heating, No Warping or 
Distortion of Frames and Lamimations 
@ Approved Safety Features, Greater 
Cleanliness, Fewer Health Hazards 
@ Temperature Settings for Drying 
Out Water Damaged Motors, Baking 
Enamel, etc. 


You load this new KOCH Burning Oven 
from the front. It accommodates smallest 
to largest size motors in one loading; 
chain hoist may be used if desired. 

Temperature and timing are automatic- 
ally controlled through the entire heating 
and cooling cycle. Door has convenient 
observation port. 

YOU can save time and money with this 
new KOCH Oven. Write or wire for de- 
scriptive folder. 

















EVANSVILLE 4 
INDIANA 

















Fixture Hangers 
FOR INSTANT ALIGNMENT 


At last you can get a Fixture Hanger that turns to any angle after being 
screwed to an outlet box. Although base and receptacle remain stationary, 
hanger arms may be turned to align with any preconceived lighting plan. 
Exclusive Friction Ring firmly holds fixture in selected position. Hanger 
screws on to 344" or 4° outlet boxes, no other fastening necessary. Fur- 
nished complete with receptacle, two 8S’ chains, hooks and cord clips. Also 
available with bushed hole only, or with 3 wire solid ground receptacle. 
All Friction-Set Hangers are approved by the Underwriters’ Laboratories. 
K100 shown above, List Price $1.10 + Writc for Bulletins K25, K26 and K27 


SIMPLET ELECTRIC COMPANY 


3600 West Potomac Avenue, Chicago 51, Illinois 
11 Park Place, New York 7, New York 


Rotator (39) 


Ability to take an unusual amount of 
wind stress and to carry TV and 
amateur antenna arrays without over- 
loading motor, are features of the new 
Tele-rotor. It will take load stress up 
to 300 pounds. Not only can more units 
be built onto antenna without over- 
loading motor, but motor is weather 
sealed and lubricated for life. It is 
instantly reversible, and is operated 
by directional pushbuttons. Housing 
of rotator is die cast and reinforced, 
designed for mast or platform mount- 
ing and equipped with three heavy-duty 
guy-wire lugs. It will accommodate 
§ to 2 inch upper and lower masts. 

Cornell-Dubilier Electric Corpora- 
tion, South Plainfield, N. J. 


Master Clocks (40) 


CTR has re-designed and re-styled 
its entire line of master clocks, pro- 
gram systems and recorders. Type 
WM-60 master clock send out low- 
voltage impulses every minute, on 
the minute, over a two wire circuit to 
keep secondary clocks, recorders, pro- 
gram machines, bells and other signals 
in exact synchronization at all times. 
Clock operates on 105-125 volts, ac or 
de. and is available in two styles. 

Cincinnati Time Recorder Company, 
1744 Central Ave., Cincinnati 14, Ohio. 


Cord (41) 


A new Koiled Kord for use in hos- 
pital signalling systems has been de- 
veloped. Nurse’s call button always 
available to patient and at the same 
time, when not in use, it hangs straight 
from the wall without tangle of cords 
on the floor. It is 3 ft. 9 in. long when 
retracted and 7 ft. 6 in. when extended. 

Connecticut Telephone & Electric 
Division, Great American Industries, 
Inc., Meriden, Conn. 


Instruments (42) 


New pushbutton operated instru- 
ments, known as Vibropots, for earth 
resistivity measurements, have been 
announced. With an accuracy of 1% 
of the reading at any point on the 
scale and range, the Vibropot is a dc 
ohmmeter, an ac impedance bridge, as 
well as an instrument applicable for 
earth resistivity measurements by the 
four-point method. Also provides lab- 
oratory accuracy for testing resistance 
to earth of man-made grounds. 

Associated Research, Inc., 3758 West 
Belmont Ave., Chicago 18, Ii. 
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Product Briefs 





(43) Solar Electric Corp., Warren, 
Pa., has announced a new “Eyeease” 
finish on 100, 200 and 300 watt, three- 
light bulbs. 

(44) Radio Corporation of America, 
Camden, N. J., has announced a 10-50 
kv. power supply for nucleonics and 
other scientific work. .. . (45) The GS 
No. 3F battery service kit consists 
of a steel tray with a handle and com- 
partments for holding battery servicing 
tools and water. Made by General Sci- 
entific Equipment Co., Philadelphia, Pa. 

(46) Natale Machine & Tool Co., 
Carlstadt, N. J., has announced a new 
emergency portable floodlight. . . . (47) 
Federal Electric Products Company, 
Newark, N. J., has announced a new 
Noark 100 ampere pull switch. .. . (48) 
Breather vent plugs are available in 
standard square head, countersunk and 
specials from the U. S. Plug & Fitting 
Co., Cleveland, Ohio 

(49) Burndy Engineering Co., Inc., 
New York, N. Y., has announced a new 
Hytool for installing Hysplices. .. . 
(50) The “Badger” tile drill fits all 
types of fasteners and standard electric 
and rotary air tools. It is manufactured 
by A. E. Kliebhan & Sons, Wauwatosa, 
Wis. ... (51) A new series of ranch 
lanterns created especially for exterior 
and interior use in ranch and ranch- 
type houses, has been announced by 
the Artolier Corp., Lodi, N. J 

(52) The television Antenaplex sys- 
tem, a multiple-outlet-master system is 
now available in all TV areas from 
Radio Corporation of America, Cam- 
den, N. J. . . . (53) A small, hand 
Hytool for installing Hydent connec- 
tors on a broad range of conductors 
has been developed by Burndy Engi- 
neering Company, Inc., New York 

(54) Two new features have been in- 
corporated into the design of Beaver 
pipe tools heavy-duty Model-A and 
Model-B pipe and bolt machines. 
Beaver Pipe Tools, Inc., Warren Ohio. 

. (55) William Brand & Company, 
New York, N. Y., has announced plas- 
tic insulated wire with insulation of 
one-thirty-second wall of vinyl dielec- 
tric approved for 105-degree C continu- 
ous operations. . . . (56) The Oasis 
Model OP-5-SX pressure-type electric 
drinking water cooler for hazardous 
locations has been announced by Ebco 
Manufacturing Co., Columbus, Ohio. 

(57) Blackburn Specialty Co., Cleve- 
land, Ohio, has announced a new ad- 
justable ground clamp. . . . (58) Two 
new “Rigid” hacksaw frames have been 
designed and are being manufactured 
by the Machine Rebuilding Company of 
Detroit, Michigan. (59) The 
“Quick-Wedge” screw-holding screw- 





Controls for fire-fighting 
equipment manufactured 
by Maxim Motor Co. are 
safely insulated with 
“SCOTCH” No. 33 
Electrical Tape. 

Plastic backing 

of tape resists 

water, oil 

and most 


chemicals. 


FIREMEN BET 
THEIR LIVES. 


on tape-insulated wires 


Dependable insulation on fire-fighting 
equipment calls for ‘“SCOTCH”’ No. 33 
Electrical Tape at Maxim Motor 
Co.,. Middleboro, Mass. Mr. S. H. 
Flanders, Purchasing Agent, writes— 
“Our products require the highest 
quality materials and workmanship 
attainable, and your tape fully meets 
these qualifications. It’s the best.” 
Why not give “SCOTCH” Electrical 
Tapes a try on your next job? There’s 
one designed to save you time and 
money on practically every insulating 
problem. Just write Dept. EC-2 for 
complete information. No obligation. 


Tape 


driver is manufactured by Kedman | pretie é a egy eee <j} 

e r, Se ake City, Utah. 

Company, § alt Lake City, Utah Made in U.S. A.by MMINNESOTA MINING & Mec. CO., %. Paul 6, Minnesota 
(60) The Stillson wrench now fea- also makers of other “Scorcn” Brand Pressure-Sensitive Tapes, “Scorcu’’ Sound Recording Tape, 

— etee a ; “Underseal’’ Rubberized Coating, “Scotchlite” Reflective Sheeting, “‘Safety-Walk” 
oating to resi y 

tures a special zinc coating tc resist Non-Slip Surfacing. "SD" Abrasives, "SM" Adhesives. 

rust and corrosion. It is manufactured 

by Walworth Co., New York, N. Y. 


Me 


General Export; DUREX ABRASIVES CORP., New Rochelle, N. Y. 
in Canada: CANADIAN DUREX ABRASIVES LTD., Brantford, Ontario 
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For Safety and 
Ease of Use, One of 
the Prods Mounts 
in the Housing! 





| TheKNOPP 


| Woltage Tester 
with the 


PROD-MOUNT 


Saves Time, 


ts Kehable . 











Has 5 Safety Features . . 


- Many Uses 


Bay ‘‘Goodbye to risky, Cne-ragiing fuss in testing’ with 
the 5 main safety features in the *Y¥ Voltage Tester: 
Prod-Mounting Socket 
this tester easier, faster, and safer to use ending 
time-wasting ‘“‘three-handed” testing: (2) nSresestion 
through Dual indication of voltage by solenoid and neon 
lamp working independently; (3) positive scale readings; 
(4) signal by hum and vibration; and (5) thorough in- 
@ulation throughout, even to the sharp point of each prod. 


Well built and shook-proof in a LAMINATED Le age 
housing, the Knopp Voltage Tester tells immediately an: 
simply if ciroult is open or closed; magnitude of A 
between 110 and 600; a-c or d-c, pure or rectified; 25 or 
60 cycles—for testing old and new circuits, fuses, locating 
grounds, etc. 

Get the widely-used and reliable Knopp Voltage Tester 
with the Prod-Mount, and other safety features, from 
your dealer, or write for illustrated, free information 
esheets 


= ame making 








ELECTRICAL FACILITIES INC. 
4232 Holden St. Oakiond 8, Calif. 
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(61) SLIMLINE fixture, the Luvex, 
is sketched, specified, and priced in 
4-page bulletin 10-M. Day-Brite 
Lighting, Inc. 


(62) SotpeRLEss ConNECTors for all 
sizes of wire from No. 14 wire to 
2000MCM cable, single and multiple 
taps, are presented in Catalog 4S by 
Frankel Connector Co. 


(63) ExLectricians’ GLOVEs are de- 
scribed and specified in file sheet 9036. 
B. F. Goodrich Co. 


(64) Mipcer PLuc-1n Buspuct for 
either single or 3-phase service up to 
50 amps. is discussed in AIA File 
31C66. Frank Adam Electric Co. 


(65) FLoopticut Poves of tapered 
steel for nighttime recreation or park- 
ing lot illumination are dimensioned 
and discussed in Bulletin FL 102. Un- 
ion Metal Manufacturing Co. 


(66) Acipity in transformer oils is 
discussed and a kit for testing for 
acidity in the field is presented in leaf- 
let 70 prepared by the Gerin Corp. 


(67) RoL_Ltinc SCAFFOLDS of sec- 
tional tubular steel, for installation, 
repair and maintenance of electrical 


equipment, are pictured and described 


in Bulletin Pss 14. Patent Scaffold- 
ing Co., Inc. 
(68) Capacitor of 3 kvar capacity, 


with chart for determining kvar re- 
quirements for improving power fac- 
tor to any desired value, is subject 
of Bulletin 147. Cornell-Dubilier Elec- 
tric Corp. 


(69) Contrrot CENTERS are de- 
scribed in booklet B-4213 with discus- 
sion of safety features, plug-in dis- 
connects, dimensions, weight of inter- 
chargeable units and basic planning. 
Westinghouse Electric Corp. 


(70) Compressors in sizes from 15 
to 125-hp. with piston displacements 
from 81 to 640 cfm. at 125 maximum 
pressure are subject of 16-page bulle- 


in A56. Joy Manufacturing Co. 
(71) D-C Generators larger than 
150-kw. or 0.3-kw. per rpm. are dis- 
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cussed as to construction, operation and 
application in 20-page Bulletin OSB- 
7229. Allis-Chalmers Mfg. Co. 


(72) Licht DimMING equipment 
for church application, with dimmer 
ratings and specifications, is subject of 
Form 9492 prepared by Superior Elec- 
tric Co. 


(73) Dry Type TRANSFORMERS 600 
volts and below, both single phase and 
3-phase, are covered in bulletin CS701. 
Instruction manual IM 110 contains m- 
formation on care and operation of oil- 
immersed units. Both releases pre- 
pared by the Kuhlman Electric Co. 


(74) DeMONSTRATION HANDBOOK 
containing more than 100 suggestions 
for lighting, care and use of appliances, 
motors, wiring, welding and tools 
discusses the 4-H Electric Program. 
This booklet, B-4632, contains 32 
pages. Westinghouse Electric Corp 


(75) Rancu LANTERNS for exterior 
and interior use in ranch-type houses 
are described in booklet released by 
Artolier Corp. 


(76) SINGLE AND 3-PHASE dry-type 
transformers, 600 volts and below with 
Class B insulation, are pictured, de- 
scribed and specified in Bulletin 61B- 
6382A. Allis Chalmers Manufacturing 
Co. 

(77) PANELETTES with Quicklag 
Noark circuit breakers are analysed, 
priced and described in 8-page 2-color 


file folder LC 1-10-49. Federal Elec- 
tric Products Co. 
(78) INSTRUMENT TRANSFORMERS, 


with illustrations of application, table 
showing construction and sizes, and 
description of features, are presented 
in 12-page booklet B-4319. Westing- 
house Electric Corp. 


(79) Pire Toots, machines, power 
drives and threading oils are discussed 
in new catalog prepared by Beaver 

ipe Tools, Inc. 


(80) INCANDESCENT lighting for 
commercial and institutional applica- 
tions is subject of 16-page folio I-49. 
Gruber Brothers, Inc. 














CUSTOM BUILT TO SUIT YOUR NEEDS, THIS REVOLUTIONARY 
NEW SWITCH CUTS YOUR CONTROL COSTS, TOO! 


The new Arrow-Hart PUSH-PULL-SELECTOR Switch 
provides a single point of control for a multiple- 
peration machine. Any combination of momentary 
atact elements can be arranged — to act in place 

h buttons, relays and contactors to start or stop 

p to 16 dial positions are available. You can 

in any position. You can move from any 


position on the dial to any other position — without 
activating any of the intervening operations. Control 
and load circuits may be combined in as many sec- 
tions as you require. Each section has 2 completely 
separate circuits; each can be opened or closed inde- 
pendently in all positions. Any combination required 
can be used in any position—3-wire or 2-wire control. 


OF THESE STATEMENTS ON NEXT PAGE 


HART 


4A) ARROW-HART 


sits Ae RPE eta teneDp Ps HE 


ELAR BG SS AAL LILA APOIO IE: 





SAVE TIME, MONEY 
AND SPACE with 


WIL 
PUSH -PULL 
SELECTOR SWITCH 


Arrow-Hart PUSH-PULL-SELECTOR Switches can 
effect unheard-of savings in your electrical con- 
trol costs. You save installation and operation 
time through simple, central control of multiple 
operations. You save money through lower 
initial costs and elimination of many compo- 
nents. And you benefit from versatility through 
the wide selection of circuit-positions. Safe, 
foolproof operation from one point of control. 


The target sheet illustrated ot right for the operator's 
control “PPS” Switch displays the legend and circuit 
requirements for the New Departure Ball Race Grinder. 
2 “PPS” Switches and 3 starters provide complete con- 
trol. Without the “PPS” Switches control could not have 
been effected with less than 10 push buttons and 7 
starters. Savings in initial costs, installation and opera- 
tion time speak for themselves! 


CUSTOM BUILT 
TO YOUR SPECIFICATIONS 


Arrow-Hart PUSH-PULL-SELECTOR Switches are 
custom built — designed to your individual 
specifications by Arrow-Hart engineers. The 
New Departure application of the “PPS” Switch 
increased production to better than 20%. 
Similar savings are available to you. Our de- 
sign, production and assembly facilities are 
placed at your disposal — to give you the finest 
in electrical control equipment. 


TELL US YOUR CONTROL PROBLEM — give 


us your requirements — and we'll design a cog 
trol unit that will give you years of econog 
efficient and maintenance-free servi 

TODAY FOR “PPS” FOLDER ag 

TIONS SHEETS. 





NOT just 
another 
drum 
switch 











Reader's 


QUESTIONS from readers on problems of industrial equipment, installation 


maintenance and repair. 


Answered by electrical maintenance engineers and 
industrial electrical contractors out of their experience. 


For every question 


and every answer published we pay $5.00. 


Quiz 





Motor Winding 


UVESTION 338—In a 3 phase, 2 
speed, 2 winding motor, both 
windings are connected 2 circuit 
wye. While one winding is in 
use, why doesn’t the other act as 


l 9__F. H 


a ¢i 


A. 


not 


osed secondar\ 


TO QUESTION 338 rhe 


answer is that it (the other) is 
a closed secondary, but its ter 


minals are deliberately left open when 
the winding is not in use. 

If the idle winding were not left 
open, it would indeed act as the short 
circuited secondary of a transformer, 
and both windings would be destroyed 
quickly unless protected by some quick 
acting overcurrent device to disconnect 


the motor from the line.—R. J. 
A TO QUESTION 338—The 
@ conventional three phase, Y 
connected, two circuit motor winding 
represented by the diagram below 
is presumably the type of winding used 
for one of the motor speeds and there- 
fore would be idle when the motor was 
running on the other winding. This 
winding might be considered as a 
closed circuit secondary, but since the 





voltages in the two circuits of each 
phase would be in the direction shown 
by the arrows, they would be in oppo 
sition. The net result would be that no 
ippreciable current would flow in the 
idle winding and therefore it would 
produce no noticeable effect —-R.W.H 


A TO QUESTION 338—The 
@ two-speed magnetic controller 
performs the same duty as two ordi- 
nary single duty controllers acting to- 
gether, furnishing different size heaters 
for each for over-load pro 
tection, as the full load current of the 
2 windings may vary 
3 to 1. I have 


winding 


as much as 2 or 


had occasion to use 2 


ELECTRICAL 


controllers for a 2 
while awaiting delivery of a 2 speed 
The cannot 
act as a closed secondary because when 
Tl, .T2 and T3 ars Tl, 
[12 and T13 are opened and vice versa, 
as their holding-coil and interlocks are 
two distinct circuits, one opening the 


other. —] V.H 


A TO QUESTION 338— Mr. 
@ F.H. has raised the question of 


feedback in the problem of dual wind- 
ings in motors. He states that 
one winding is being used, why 
the second winding fail to give trouble ? 
He also states that the windings are 
two circuit wye connected. The truth 
of it is that under most circumstances 
the second winding would give trouble 
if connected together, but the trick is 
in the switching arrangement of the 
starter. Suppose we assume that the 
leads of the motor are marked T1, T2, 
T3, T1l, T12, and T13. If we put 
power on Tl, T2, and T3, leads T11, 
T12, and T13 are left open. If power 
is placed on T1l, T12 and T13, leads 
Tl, T2 and T3 are left open. There 
would be no current flowing in the two 
parallel windings as all voltages are 
balanced, and no difference of poten- 
tial exists between them.—-].E.C 


A TO QUESTION 338—In the 
@ wye connections, you have only 
one winding of the two connected and 
the one connected would not be closed. 
You would have a voltage generated in 
the open second winding, but it would 
not be closed so it could not act as a 
closed secondary.—L.R.B. 


A TO QUESTION 338—In the 
@ case of a 3 phase, 2 speed, 2 


winding motor 


speed wve motor 


panel. unused winding 


energized, 


while 


does 


connected wye there 
is no closed circuit in the winding not 
in use. 

Regardless of the type of winding 
in a two winding motor, the motor 
starter takes care of the connections 
and always leaves the unused winding 
open. 

The only case in which the entire 
stator winding remains a closed circuit 
during both high and low speed oper- 
ation is in the case of a two speed sin- 
gle winding motor. 

In this case, the stator winding is 
connected DELTA and the entire 
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winding is in use at both speeds, the 
winding being tapped at the proper 
points to reverse the current in por- 
tions of the winding to double the num- 
ber of poles and hence reducing the 
speed of the motor to one half high 
speed.—B.A.S 


QUESTION 339—How do we 
find the correct size Fusetron for 
a spot welder so that we can use 
it at full rating and yet not burn 
it out?—H. S. 


A TO QUESTION 339—The 
@ Resistance Welders Manufac- 
turers Association rates the transfor- 
mers for spot welders on a 50% duty 
cycle. This means that the transformer 
is incapable of carrying its name plate 
current indefinitely without damage. 
For this reason, the size Fusetron 
we recommend is 72% of the rated pri- © 
mary current of the welder. Such a size 
Fusetron fuse will permit the welder 
to be operated at its full capacity with- 
out damage, but will blow if the welder 


is overloaded.—J. C. L. 
A 'O QUESTION 339—I would 
@ obtain a_ clip-on ammeter. 
When your spot welder is being used, 
use your clip-on ammeter on each 
phase, note the ampere load, then use 
the closest size fuse above the number 
of amperes utilized by the spot welder. 


W.H.L. 
A TO QUESTION 339—Fuse- 

@ trons, which are essentially 
super-lag fuses with a thermal link, are 
well adapted to motor starting require- 
ments where the starting conditions are 
rather constant. They have been de- 
veloped to the point where any rea- 
sonable overcurrent requirements can 
be met and regular running protection 
will also be provided. No data was sup- 
plied by H. S. on his spot welder. How- 
ever, the current requirements of such 
apparatus does not compare with that 
of motors, generally speaking. Spot 
welding equipment is usually of a 
rugged type capable of standing rather 
prolonged excess current without seri- 
ous damage. I would suggest a cir- 
uit breaker which embodies both cur- 
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INSTALLATION TIME 


EASY, LOW-COST WAY TO HANG 
CHAIN-SUSPENDED FIXTURES 


1. Connect wires to receptacle. Fits stand- 
ard 4” or 34” outlet box or plaster ring. 


2. Screw hanger to outlet box—only two 
screws needed. No centering, no punch- 
ing, no drilling. Screwdriver only tool 
needed. 


3. Hang the fixture and plug it in. That's 
all! Self-grounding—regular 2-wire cord 








and plug may be used. 


Hydee Hanger, plete with 





two 5-ft. chains, “S" hooks and clips— 


list price, each $1.65. 


DECIDEDLY BETTER 


DAY-BRITE 


a LT SOM MC 


*Patent No. 





Day-Brite Lighting, Inc., 5402 Bulwer Ave., St. Louis 7, Mo. 
in Canada: Amalgamated Elec. Corp., Ltd., Toronto 6, Ontario 


DISTRIBUTED NATIONALLY BY LEADING ELECTRICAL WHOLESALERS 


Designed for your need — 


the new 


uy" 


E.M.T. 


Bender 


pays for itself 
in the time 





that it saves. 


Think what you can do with this new 
portable machine that bends all types 
of thin-walled tubing on the spot: 

@ free from kinks 

@ free from wrinkles 

@ no shifting of tubing 

@ easy to operate 

@ less than one minute required to 
make any bend in one single setting 


Shiioes 


Also attachable to Tal 2” or 3” 
Pipe or Conduit Benders. 


Anyone can handle this machine — 
even inexperienced labor — and do in 
seconds work that requires minutes 
with other equipment. It comes packed 
in a handy tool box — and because 
the frame, formers and bars are made 
of a lightweight alloy, one man can 
carry it easily. 

Write today for full information. 





ONG lamtye Dept. 21 SOUR CT Cae ie 
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rent and time limit adjustments as the 
mly feasible means of proper protec- 
tion. Apparatus is then available for 
varying both the tripping limit and the 
time delay which should be kept within 
the limits recommended by the manu- 


facturer.—W. B. M 


Series Circuit 
UESTION 340—Here is a prob 


em that authorities disagree on, 
ind | would like to get an an- 
swer. /n rural areas, many power 
ompanies supply a combination 
load 


from a 


and a_ single 
delta con 
of transformers, as 
Often the 


‘hree phase 
load 


nected bank 


hase 


shown in the diagram 


a 
7A‘. 
4 Bs 
PSpie %2 
Phase ‘Ze. 
f supply ; 
4 trapsformer » 
AAA AAAA 
vvV¥. WVYV¥ 
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100 ampere lighting 
branch fuse pone/l 











Ae Ce 
20 horsepower 3 phase,240 volt 
motor with regulavion starter 
lighting load is just connected 
m the load side of the main three 
phase fuses. 

The problem develops wren 
for example) the main fuse By, 
lows and disconnects the load 
from B phase of the service. 
Vhen this happens, the half of 
the lighting load from N, to Bs; 
is thrown in series with the mo- 
tor winding A» By and a circuit 
s completed from A, to N, at the 
ransformer, 


} 


The question is: In this 
will there be a detri- 
mental de-arrangement of volt- 


ircuut 


wge dissipation which can force 
tdditional current through the 
ighting load and burn out equip 
ment connected to the lighting 
’ Some experts say it ts 
possible and others say it is not. 


ee ee: | 


cirrcuuls 
A TO QUESTION 340— This 
@ system may result in a burned 


ut 20 hp. meter, if a lighting load of 
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50 amps. should be on, and fuse B 1 
is burned out at the main switch and 
fuse A 1 is out at the motor switch, 
because motor winding B 2 to C 2 will 
have to carry the full load current 
without ventilation. If fuse C 1 is 
burned out at switch, and 
fuse B 1 at the main switch, then you 
will get about 200 volts between B 3 
and N 1. The lighting load will burn 
out and maybe also burn out the motor 
winding A 2 to B 2 under these condi- 
tions. If the motor is running and pull- 
ing less than full load current from A 1 
and C 1, then the voltage will get low 
between B 3 and N 1. This can burn 
out 110 volt motors.—H. S. 


A TO QUESTION 340—Al 
@ though the four wire Star 


arrangement is generally preferred to 
the Delta part of the 
continent, there does not appear to be 
very much with the arrange- 
ment shown by your correspondent, 
lr. R.H. 

As I understand it, there can be no 
danger of a break-through from the 
240 v. to the 120 v. side, at any time, 
in excess ot 


the motor 


system in this 


wrong 


the normal line voltage, 
since it must be remembered that it is a 
characteristic of 
that the voltages 
constant. The condi 
tion in a Delta set-up simply means 
that the 
voltage peaks will be upset and out of 
step at any instant: lee A, for 
instance, will be at a maximum in one 


a three phase system 
in each leg remain 


out-of-balance 


distribution of the available 


given 
direction while leg C is at the minimum 
and leg B is at zero (due to the failure 
of that leg). This 
phase condition on the 


1 
will give a single 
load side, 


240 


three I 


but 


not greater in value than 
Damage may result to 
the thereol 
this 


phenomenon (caused by the setting up 


motors if local protection 


is incorrectly rated, but since 


ot heavy back emi and 


the 


current 


moto vindings them 


within 
selves), 1s purely local, it will not in 
terfere the 
Bearing in mind that the voltage is cut 


with single phase lines 
there is 
and 
B 3, 


in excess 


off by the open circuit fuse, 


also an absence of applied voltage 


surge condition is instantaneous 


even if the current could reach 
it would be of an order far 
of the single phase fuse rating 

It is true that there appears to be a 
virtual series path from A 1 to N at 
the but an added 
guard is to be found in the 
practice of grounding N, either at the 
consumer’s end or at the transformer ; 
and this point should be checked with 
the supply authorities should there be 
which phase is 


transtormer, sate 


normal 


any doubt as to 
grounded and where.—W. L. \ 


A. 


ro 
have 


QUESTION 


had actual 
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“Exhausting job, stapling, when you don’t use Blake Staples .. .’ 


The name Blake identifies genuine insulated staples — 


staples that drive true. Ask for them — insist on them. The ———— 


> 


the 





quality’s there — they cost no more. 


BLAKE INSULATED STAPLES 
made only by 


S.H.COUCH.... INC. 





Private telephones for home and office 
telephones and mail boxes . 


DEPT. 802 


. . « hospital signaling systems . 
. » fire alarm systems for industrial plants and public buildings. 


FEBRUARY, 1950 


NORTH QUINCY 71, MASS. 
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Gives you light (inti 


ee 
Cat. No. CLU-2150 
where it’s needed Unit complete with two CLU-150 
—S lampholders mounted on CLUA-YI 
x splice box. 


CLUA-1 

Splice box 

with %” hub for 

one CLU-150 lampholder. 


CLUA-Y1 
Splice box with two 
Y¥%," hubs for two 
CLU-150 lamp- 


holders. 
ait? 


COMPLETELY ADJUsrag: 5 Single or qwo-tat 


Here are the most advanced, easy-to- Sketch illustrates 
install flood units yet devised. Permits ™ethod of 
contractor to come through walls—elimi- 

nates outside wiring. Saves time, has 

hundreds of applications. Made of sturdy, 

rustproof cast aluminum alloy. 


R . The TU.8B. Austin Company 
Write for Information and Prices NORTHBROOK. ILLINOIS 


> 





J 


THE MAGNO-TRONIC 
FLUORESCENT STARTER 


Fully, automatic thermal relay with unusually long life that 
PROTECTS eliminates blinking lights and protects all cuniliesy equipment. 
Replacement of worn-out lamp automatically restores closed 
SIMPLIFIES cisewit—replacement of starter unnecessary. No button to push. 
™ ‘ " Magno-Tronic starters provide exact timing in the lamp elec- 
REDUCES COSTS trode— graenting process preventing uumetive loss of emission 
material, thereby assuring the maximum in the useful life of a 
lamp. The established quality of this starter saves considerable 
time in maintenance and man hours required to repair and/or 
replace an inoperative lighting unit. 
VERSATILE Will operate efficiently over an extended voltage range under 
widely venying. temperatures. 
yUARANTEED FOR ONE YEAR. 
The (SP-15-20) for use with either 15 or 20 watt lamps 
The (SP-30-40) for use with either 30 or 40 watt lamps 
The (SP-100) for use with 100 watt lamps 


Ask for descriptive literature 
INDUSTRIAL ELECTRONICS CORP. 
MAIN PLANT @) Newark 2, N. J: 








with conditions as given in this ques- 
tion, and in each case the answer has 
been the same. The voltage at B-2 in- 
duced by the rotating field in the 20 
hp., 3 phase motor (delta connected ) 
will be approximately the same as when 
that phase connection was completed 
to the transformer. However, the nor- 
mal current drawn by that phase will 
be distributed over the remaining two 
phases, possibly overloading those por 
tions of the windings. Full load rating 
of motor will be 58% of 20 hp. or 
11.6 hp. 

The only current which can be drawn 
from the B-2 connection will be that 
utilized by the lighting load con 
nected to the B phase. Of course, that 
load will have to be supplied through 
motor phases A and C which in turn 
will cause overloading of phases A and 
C in the starting equipment. When the 
motor stops, the lighting will go out, 
and it will be impossible to start the 
motor again due to the single phase 
connection through the two fuses 
M.M 


A rO QUESTION 340—If run 
@ ning at the time B, fuse blows, 
the motor will continue to rotate, but 
it considerably reduced maximum safe 
output. At the same time, the motor 
will tend to maintain a polyphase sys- 
tem of voltages at its terminals, al- 
though increasingly unbalanced as the 
maximum safe current to the motor is 
ipproached 

\s a result, voltages Cs N,, N, Bz, 
uid Cy By will shift in magnitude and 
phase until they form a triangle. The 
shift will be at least when there is no 
load on the lighting circuit and the 
motor is running idle. Within reason 
ible limits, N,C, will not change 
Voltages A. Bs and Bs Cy will be re- 
duced from the line voltage of 240, but 
not necessarily in the same proportion. 

Any devices in the lighting portion 
of the system described should be pro 
tected with under-voltage or over-cur- 
rent equipment, especially in the case 
of motors operating with maximum 


rated loads. LL. ee 


A rO QUESTION 340—I be- 
@ lieve that there will be no detri- 


mental voltage developed across the 
lighting load under the conditions de- 
scribed. As long as the motor con- 
tinues to run single phase, it will also 
phase generator, producing 
2, a voltage which will be 
very close to the voltage of point B, 
both in magnitude and vector location 
rhis will tend to hold the voltage N1 
33 to a fairly constant value. 

The heavier the lighting load on 
N1—B3, the greater will be the dis 
placement of the voltage B2, but this 
displacement will be toward the center 
of the voltage triangle, thus reducing 
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the voltage NI—B3, rather than in- 
creasing it. 

If, on the hand, the motor 
winding from B2—C2 should open up, 
you would have the series circuit men- 
tioned (A—A2—B2—B3—NI1—N). 
rhe total voltage across this series cir- 
cuit would be 208 volts (120 x 7/3, 
and the voltage across the lighting load 
will depend upon the relative im- 
pedance of this load and of the motor 
winding A2—B2. If the lighting load 
is small (impedance high) 


other 


compared 
to the motor winding, it is certain that 
a high voltage will develop from B3 to 
N1, burning out the lights. 
if the overload heaters, 
the motor starter are of the correct 
size, this starter should open 
any damage is done.—W. B. S. 


However, 
or relays, in 


before 





Can you ANSWER 
these QUESTIONS 


QUESTION DIG—How do | go about 
designing a 500 kva. service? I start 
at the utility lines which are 2300 volt, 
3 phase, 3 wire and wind up at dis- 
tribution panels at 220 volts, 3 phase 
and 110 volt, 1 phase. How do I deter- 
mine size and location of P.M. meters, 
pot-heads, C.T.’s, etc ?—A.S 


QUESTION E1G — What precautions 
must be taken when filtering oil from 
an energized transformer? What 
should the minimum dielectric strength 
and maximum acid content be before 
filtering is required? Under what con- 
ditions would it be cheaper to replace 
the oil than filtering it ?—J.J.L. 


QUESTION F16- We have a three 
phase-440 volt crane operating from a 
trolley system some 300 feet long. At 
times it is very difficult to attract the 
operator’s attention. Could someone 
suggest a practical means of signaling 
to the crane cab using the trolley sys- 
tem as a conductor ?—W.P.R. 


QUESTION GIG—1I have % hp., 110 
volt, single phase, motor (split phase 
starting). This motor runs very quietly 
without load. When a load is applied, 
the motor seems to hunt. The sound 
is an intermittent hum which appears 
to be regular and seems to be at about 
one-half second intervals. New bear- 
But the hunt- 

What is the cause of this 
W.B.M 


ings have been applied 
ing persists 
hunting ?- 


PLEASE SEND IN 
YOUR ANSWER BY MARCH 15 
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WATER PUMP 

PLIERS 
A slip-joint 
design per 


mits four jaw 
adjustment... 
extra length 
handles give 


added lever- 


age. 


t 
An Exclusive Snap-on Produc 


will far outlast 
ordinary br ands! 


1. Hammer forged from spe 
“3 . 
carbon Silco- 
steel. 


2. Hardene 
and oil 


d with liquid heat 

tempered oer 

face hard- 

ugh—not sur ard 

ee oar. Joints locally 
tempered electrically. 

3. Scientific design | | 

strain over entre 

maximum strength. 


4. Smooth, perfectly 
riding precision 
a ille 
Sharp, deep ™ a. 
“ ome gripping power. ‘ 
6. Hand filed, perfectly aligne 
‘ blades on all cutters. 
Jacuum- 
i tempered V acuunt 
. Chip “Non-Slip handles. 
vailable 
atterns. Av ailal 
a nationwide, 
| service «+++ 
we or mill supply stores. 


THE CHOICE OF BETTER WECHANIG 


Ss 


» matched, easy 
machined joints. 
d teeth giving 


only through oe | 
direct-to-user | 
not at any hard- = 


LINEMAN 
PLIERS with HANDLEGRIP 
Powerfully buile cutting 


pliers,..shown with 
plastic insulating grips 
... guaranteed shock 
protection against aver- 
age voltage. 


HEAVY DUTY | 
COMBINATION PLIERS | 
A popular favorite with | 
automotive mechanics, f 
combining powerful | 
cutters with tremendous 
gripping strength. 5, 


cial high 
Molybdenum alloy 


Zo 


» which distributes 
tool assuring 


DIAGONAL CUTTERS 
Finest diagonal cutter 
made...hand filed, 
perfectly matched cutter 
jaws. Recommended for 
cotter pins and tough 
cutting jobs. 


Fa 


<i a 


NEEDLE NOSE PLIERS 


Despite the slender nose 
they are extremely rug- 


en “8 
—_ le 


ed. Specially machined 
or wobble-free action. 





J, SNAP-ON TOOLS 
Ym CORPORATION 


8048-B 28th Avenue 
Kenosha, Wisconsin 
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‘ udkinsl-abilty” "Plug-in-ability’ 


LTG FLEX-A-POWER busways are pre-fab- Take-off plugs or trolley can be in- 
ricated housings which are easily cou- serted anywhere (no drop-out section 
pled in any arrangement and in runs of needed for trolley). You can add or re- 
any required length. Time for installing locate loads without rewiring expense 
is much less than for wiring and conduit. and without long extensions. 














| 
| 
| 











“Take-apartability’ ove material expense Coa ae Ca 


Whenever a major relocation of outlets is required, the entire \ saves with Flex-a-fower 

PLEX-A-POWER system can be dismantled, removed to another 

location and re-installed with practically 100% re-use of ma- 

terials. LTG FLEX-A-POWER, one of six forms of 
FLEX-A-POWER for various services from 
main breakers to individual loads, is de- 
signed for light-duty lighting, small tools, 


appliances. Write for Bulletin TEC-3, THE 
T " UJ M B 1 L L F L 7 C T R | C TRUMBULL ELECTRIC MANUFACTURING 
COMPANY, Plainville, Conn. 
= 


R 


Ze 
_ 
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Questions 


An 
F. N. M. SQUIRES 
Chief Inspector 


New York Board of Fire Underwriters 


New York, N. Y. 


by 
GLENN ROWELL 
Electrical Engineer 
Fire Undewriters Inspection Bureau 
Minneapolis, Minn. 


and 


on the Code 





Number of Wires in Box 


QO A former inspector allowed 8 
° No. 14 conductors in a 4 inch 
octagonal box (no deduction for stud 
and clamps). inspector will 
not pass such installations I agree 
with him). 

I then switched to J. K. 4 inch octag- 
onal box on stud bars (clamps on out- 
side), Inspector agrees box has more 
area but will permit than 
seven conductors 

Using 4 inch square box and adapter 
cover with BX cable connectors at 
present, works out all right on plaster 
jobs, but great inconvenience to 
carpenters on sheet rock ceilings. 


Please advise me.—A. S$ 

A Section 379 of the Code permits 
e 8 No. 14 wires in a 14 inch by 4 

inch octagonal box w 

nectors are used but no cable clamps, 

fixture studs or hickeys are contained 

in the box. 

Where there fixture stud 
hickey or cable clamps in the box, orly 
7 No. 14 wires are permissible. A 
stud on the bar hanger which places 
the stud within the box would make 
only 7 wires permissable even though 
the cable clamps are on the outside. 

Box manufacturers have not as yet 
arranged the take care of 
sheet-rock or other wall board jobs 
where the side knock-outs have to be 
used. The first manufacturer to solve 
this problem will undoubtedly get a lot 
of trade. A little correlation and coop 
eration between the various building 
trades would also help.—F.N.M.S. 


Present 


not more 


1s 


here cable con- 


is a or 


boxes to 


. 
Sealing Conduit 
Our new electrical inspector in 


0. sists that we seal the ends of alt 


underground conduit runs that entei 
any building, claiming that the Code 
requires it. We have made a practice 
the past of sloping the 
toward the basement so that all mois 
ture which condenses within will drain 
into the basement. Now he wants us 
to provide a drain somewhere along 
the underground run and slope the 
conduit toward the drain point. Does 
the Code require such construction? 


O.D.H. 


mm conduit 


ELECTRICAL 


A li the conduit runs in question 
e consist of service runs from an 
underground distribution system, you 
will find that Section 2314 definitely 
requires that the conduit be sealed with 
a suitable compound to prevent the 
entrance of moisture gases. For 
other underground conduit runs which 
terminate in a building the N. E. Code 
does not contain specific ruling; how- 
ever, in area subject to 
freezing temperatures I believe Section 
3015 should apply. This section reads: 

“If portions of an interior raceway 


or 


any below 


system are exposed to widely different 
in refrigerating 
cold storage plants, provisions shall be 
made to prevent circulation of air from 


temperatures, as or 


a warmer to a colder section through 
the raceway.” 

Experience has indicated that the 
warm air from the basement of a build 
ing will travel out in underground 
runs of conduit and when the ground 
around the conduit is frozen, the mois 
ture will from the air and 
freeze. Freezing and thawing of the 
ice will soon injure the insulation be 
cause of the pressure exerted. There 
iore I believe conduit runs leaving a 
heated building should be sealed to pre 
vent the circulation of air. Where no 
explosive vapors or gases are present 
the seal might consist of any ordinary 
sealing compound or material.—G. R. 


condense 


Service Entrance Cable 
QO Can we use entranc: 

* cable (of right capacity) from 
a service entrance switch, from the 
load side of switch to distribution 
centers in a multi-dwelling apartment 


(see sketch below )?—G S 


service 


3 pole SN fused 
service sw. 


7 SE cable 3 No. 8bore 
/ neutral partially concealed L — 


No! It is not permissible to use 

e the uninsulated neutral type of 

service entrance cable between the 

service switch and the distribution 
centers... 

[f to 
used on the load side of the service 
switch, it must have all circuit con- 
ductors, including the neutral, fully 
insulated. 

For a 3 wire service as indicated, a 
4 wire cable could be used, using the 
uninsulated conductor, as a grounding 
wire for grounding the equipment.— 


F.N.M.S. 
Do emergency lighting  cir- 
® cuits have to be run in a 


separate conduit if they are fed from 
the same service?—G.S. 
If the 


, s tem 


service entrance cable is be 


emergency lighting sys- 
independent of the gen- 
eral lighting system, as set forth in 
paragraph A of Section 7021, it must 
be kept independent of all other wiring 
and equipment. 

If, however, it is installed in accord 
ance with paragraph B of Section 7021 
in which 2 or more separate and inde- 
pendent systems are used and either 
or both are a part of the general house 
lighting system, then separate equip- 
ment is not necessary.—F.N.M.S. 


is 


Farm Wiring 
On a farm job which I have 


QO. just installed, the owner wanted 
a single phase 220 volt and a 110 volt 
outlet on the outside of one of the small 
buildings. | obtained a weatherproof 
cabinet and mounted the two recepta- 


- =r Junction box, _ “ 
- 


a 
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/5 ond 30 multibreoker 
for each apt., 400 sq.ft. each 
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Ct) 
FASCO 


CEIL-N-WALL”’ 


KITCHEN arent 
Model 1020 


“< 


For ceiling 


FAN AND OUTSIDE Pi or in 


WALL HOOD ASSEMBLY directly 


inside wall 





above stove 

@ Designed im collaboration with 
America's largest builders ... for 
quick, easy, inexpensive in- 
stallation. 


New FASCO Turbo-Radial pro- 
peller, specially engineered for 
pressure through ducts 
develops pressure unobtainable 
with ordinary fan blades... 
three-speed control. 


Unique air intake prevents air 
re-circulation at inlet. 


Outside wall cap—aluminum 
- » rustproof—has built-in 
balanced louvres. Overhang 


keeps out rain, drafts, cold. 


@ Beautifully designed... superbly 
finished . . . priced right. 


FASCO wall ventilators are used by 
America's largest builders . . . 15,000 IN 
LEVITT HOUSES ALONE! The new FASCO 
“CEIL-N-WALL" vent will be a leader, too! 


WRITE, WIRE or PHONE fo. complete 


information FASCO Industries, Inc., 
30 Union St., Rochester 2, N.Y. 
(Phone HAmilton 1800). 


FASCO 


INDUSTRIES, INC. 


ROCHESTER 2, MEW YORK 
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cles in it and also a fuse base so the 110 
volt receptacle might be protected 
This box was then served by a three 
wire single phase 220 volt circuit from 
the distribution panel in another build 
ing. The Vo. 8 fused 
at 35 amperes. A tap was made on one 
of the hot wires in the receptacle boa 
for the 110 volt outlet. Now the in 
spector refuses to accept the job say 
ing that it does not comply with the 
this a Code violation? 


conductors were 


regulations. Is 


R.R.E 


A The inspector was correct iif i 
e asked for a separate circuit fo 
the 110 volt receptacle because as 
have it connec 
sibility of feed 
overcurrent devices on th 
220 volt the 
both receptacles were in use at such a 
time, 110 volts would flow through the 
windings of the 220 volt motor. 


you 
pos- 
back should one of th 
protective 


ted now there is a 


circuit open. In event 


-G.R. 


Link Fuses and 
Fuseholders 
We have some 600 amp. 600 volt 


4 © fuse links which have been trim- 


med to fit a 250 volt fuseholder. Are 
as much protection as a 600 amp. 
250 volt fuse would be on a 230 volt 


circuit r.H 
Section 2471 prohibits the use 
A e link fuses and fuse holders 


of 600 amperes or less and requires that 


be used only by special 


} 
flhese 


larger ones 
permission, 
fuseholders were 
installed several years ago, before this 
rule was first placed in the Code, they 
coud still a user . if in first class con 

le rules are not retro 


If, however, the 


wever, if the intent of the ques 
scertain whether or not it is 
permissible to trim the renewable links 
of cartridge fuses, the would be 
to the 
refills. 
s would 
and the 
*N.M.S 


tion 1s toa 


answet 
vuld be 
physical shape or size of such 
to the refill 
both the Laboratories’ 


Ma inufacturers’ approval.—F 


that no change sh« made 


Any change made 


Commercial Cooking 
Equipment 


Sometime ago we inst 
ad ‘ctric kitchen in a 


wind we have had one 
another to replace blown fuses in 
suppling the cooking equip- 
followed the Code Table 
he: the > J > 
ecting € feeder size, m 


could have used even the 


uled an all 
new cafe 
here service call 
ifler 
eeder 
men We 
No. 29 in sel 


fac i, we 


next size smaller conductors. The 
electrical inspector agrees that we have 
complied with the Code unless Table 
29 was not intended for commercial 
cooking devices. As we cannot find 
anything in the Code which infers that 
other demand factor must be 
used, we shall appreciate your views 
on this matter. The load involved 
consisted of two restaurant type 
ranges, a separate oven, two broilers 
and two deep fat fryers and the usual 
toasters, coffeemakers and warming 
rhle. Possibly we wrong im 
onsidering the oven and broilers as 


-D.B. 


Table No. 29 of the Code has 
A. long been questioned by many 
is numerous instances have indicated 
that the demand factors shown are too 
generous. On the other hand, the Code 
is simply a minimum standards 
and compliance with it does not assure 
in adequate or efficient installation. The 
installation of energy consuming de- 
vices can never be alike in all in- 
stances, periods of use are bound to 
vary. Hence it becomes necessary to 
give individual consideration to every 
installation. As a simple example, most 
homes today are wired with a single 
appliance circuit which may supply up 
to 20 amperes, yet you and I both know 
that if the housewife had all the appli 
ances she hopes to have, she could not 
begin to single 20 
ampere circuit. 

Section 2203-d_ states 
load for household electric 
ther cooking appliances individually 
rated at than 13kw. may be cal- 
culated in accordance with table No. 
29”. There can be no question but that 
the term “other cooking appliances” 
refers to restaurant equipment. Cook- 
ng appliances used commercially are 
subject to longer periods of use and 
will also approach 
nearer their total rating than is true of 
ranges. Hence it seems ad- 
visable to disregard Table No. 29 in 
determining feeder capacity and arrive 
at the total actual load which may be 
anticipated. One must bear in mind 
that in commercial kitchens it 
the anticipated load may 
il the total rating of all appliances. 
G.R 


some 


were 


ranges.— 


set of 


use them on a 


“the feeder 
ranges and 


more 


their average use 


domestic 


manv 


is possible 





Official NEC Interpretations 


INTERPRETATION No. 311 
Issued November 26, 1948 
(Corrected) 

Section 2003 
Circuits Derived from Auto-Trans- 
formers 
STATEMENT: Interior lighting cir- 
ire energized by 200 volt, three- 
Delta connected generator, un- 
led 


. FEBRUARY, 1950 





Hacanse WT WAST BE RIGHT 


You can count on 


TRIANGLE =~ 


You can see for yourself that it takes massive 
machines to turn out lead covered and high voltage 
cables to meet today's rigid specifications. But ma- 
chines alone cannot do the job: behind them must 
be men of many years’ experience in making cable 
— in making it right. 








At Triangle’s efficient New Brunswick plant you will 
find modern machines manned by true craftsmen, 
checked by rigorous inspection, backed by unceas- 
ing development and research. To you, this means 
the finest in parkway...power...varnished cambric 
..-lead covered cables that can be constructed — 
today's top value in wire and cable. 


Whether your needs are for standard cables built 
to 1.P.C.E.A. recommendations, or for special cables 
tailor made to your own specifications, you will find 


Triangle engineers glad to consult with you. yen W 


Protection Plus—This 
huge press produces a 
smooth, uniform sheath 
of virgin lead for utmost 
cable protection. 


The Trade Mark Of Top Valve 


—— 


1908 JERSEY AVENUE + NEW BRUNSWICK, NEW JERSEY 


Glazon'’ & ‘‘Trioseal’’ Building Wire * ''Tricon'’ Control Wire * 
Adaptal’’ General Purpose Wire * ‘‘Triex'' Non-Metallic Sheathed Cable 

* Trioprene’’ Trench Cable * Service Entrance, Parkway, Power & Var 

| nished Cambric Cables * ‘'Tristeel'' Flexibie, Thin Wall & Rigid Steel Conduit 
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IVINS A 4 


CONNECTORS 


DOSSON 


Service Connectors 


For quick efficient 
connections of solid 
and stranded conduct- 
ors in sizes No. 14 to 
1000 MCM 


Bolt Type Service Connectors 
DOSULON—for con- 
ductor sizes from 2/0 
co 1000 MCM. Rugged, 
high strength, com- 
pact, facilitates neat 
taping. 


DOS-LUG 
Solderless 
Terminal Lugs 
A compact, inexpen- 


sive, all-purpose lug 
for high performance. 


“Insist on a Genuine DOSSERT” 
Write for Bulletin T49-2 





249-255 HUROM STREET, BROOKLYN 22. N. Y¥. 
SINCE 1904 


WILL BE ON 


0) [eo) 
MARCH 


Watch For The 
Sensational Announcement 
In The March Issue 
Of This Publication 


WESTERN INSULATED WIRE CO 
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QUESTION: Is it the intent that 
Section 2003 be interpreted as pro- 
hibiting the use of an auto-transformer 
for deriving a 110 volt supply to the 
lighting circuits? 

FINDING: Yes. 


INTERPRETATION No. 331 
Issued October 5, 1949 

Article 110-384 
Accessibility Required in Cubicles 

STATEMENT: entrance 
equipment for the power supply to an 
industrial occupancy is housed in a 
sheet metal cubicle having appropriate 
compartments enclosing meters and 
related instruments and six other com- 
partments within which the load is 
subdivided and controlled by individual 
circuit breakers. The cubicle is made 
up on an angle iron frame with sheet 
steel panels at and rear. The 
cubicle is located so that the spacing 
of its back wall from the masonry of 
the building about 
No means are provided for access for 
inspection, testing, 
equipment 
exposure to 
less the 
trance conductors to the utility supply 
outside the building 

QUESTION: Is it the intent of ap- 
plicable Sections of Articles 110 and 
384 of the 1947-9 edition of the Na- 
tional Electrical Code that such acces- 
sibility be provided by the specified 
separations at the rear of the cubicle 
from the building wall 


ANSWER: Yes 


»ervice 


sides 


wall is 3-inches 
and maintenance of 
within the cubicle without 
current-carrying parts, un- 
connection of the service en 


is opened 


INTERPRETATION No. 338 
Issued September 20, 1949 
Section 4192 
Control—Electric 
Electric Stairways 
STATEMENT 
(escalator) installation employs glass 
balustrade panels through which illu 
mination is supplied by 
charge lamps installed in conformity 
with Section 4191 of the 1947 edition 
of the National Electrical Code Che 
primaries of the tube transformers are 
subject to 


Discharge Lamps, 


An electric stairway 


electric dis 


ontacts on the stairway 
control switches so that they are alive 
only when the stairway is running 
protection of 


nary circuits is independent of 


Overcurrent these pri 
1 stair 
way control overcurren 
will be stairway dis 
connect in addition to (2) the disco 


4192 of 


t protection but 


subject to (1) the 


nect specified 
Code 

QUESTION Wil the 
plan of protecti 


section 


loregoing 


be acceptable 
a3 


ota relay, I ommended in s¢ 
6011 of the Code 
ANSWER: Y« 


itations 


subject to the lim- 

Section 6201, other appli 
cable provisions of Article 620, and 
hose described in the introduction of 
Paragr iph Code arrange 
ment 


INTERPRETATION No. 339 
Issued October 21, 1949 
Article 610 
Section 6121—Contact Conductors 


QUESTION 1: Who is to determine 
that a person is “qualified” and on what 


basis? 

ANSWER: The authority enforcing 
the Code should be satisfied that the 
individual has had training under skilled 
and responsible supervision and also 
personal experience working under the 
electrical conditions in which the haz- 
ard arises. 

QUESTION 2: What is meant by 
the term “Isolation by elevation?” 

ANSWER: Conformity with the pro 
visions of paragraph c of Section 1112, 
and paragraph c of Section 1113 of 
Article 1 of the Code 

QUESTION 3: What 
“provided with suitable guards’? 

ANSWER: Physical barriers accom- 
plishing the horizontal spacings set 
forth in Section 1112, paragraphs 1 and 
2, in 
thority enforcing the Code. 

QUESTION 4: What is the intent 
of the term “special means of access” 
in the National Electrical Code defini- 
tion of “Isolated”? 

ANSWER “Accessibility” and 


“readily accessible 


constitutes 


a manner acceptable to the au- 


imply a need for 
performing promptly an indicated act 
for example, see Section 4411 of the 
Code “isolated” and 
therefore not accessible” has 
a different purpose and 
does not imply that the use of portable 
ladders may not defeat that purpose. 
QUESTION 5: What consideration 
may be or “Keep 
Out” notices as providing the contact 


However, to be 
“readily 
safeguarding 


given “Warning” 
conductors with suitable guards 
ANSWER Che texts of the articles 
in the several editions of the National 
Electrical Code that apply to Isolating 
or Guarding Contact 
no mention of this sup- 


Conductors of 
Cranes make 
plementary safeguarding method 


INTERPRETATION No. 342 
Issued October 5, 1949 
Section 4125-4150 
End to End Fixture Bodies 
Qi TESTION: Do Sections 4125 and 
4150 recognize the use of 
short straigh 


wavs 


nipples o1 
sections of metallic race 

as forming the specified end to 
end design of fluorescent fixture bodies? 


ANSWER: No 


INTERPRETATION No. 343 
Issued October 5, 1949 
Section 2434 
Taps Not Over Five Feet Long 
STATEMENT: Paragraph c, Sec 
2434, (1947-9 National Electrical 
laps not over 5-feet long. The 
ial proposal for the practice which 
this paragraph recognizes was con 
erned with vertical risers in a wiring 
shaft of a multi-story building and the 
supply and distribution of current out 
4 the shaft at desired floor levels, 
over-current 
unt instead of the 


sible point 


protection at this 
relatively inacces 
within the shaft 
QUESTION No. 1: May the taps 
specified in this paragraph, when run 
in conduit or electrical metallic 
from an open or 


tubing 
metal-enclosed bus, 
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supply independently mounted, en- 
closed, externally operable fusible | 
switches and/or circuit breakers? 
ANSWER: Yes 
QUESTION No. 2: How many such 


switches or circuit breakers may be | 


served from a bus, as in Question 1, 
when the specified limitations in para- 
graph c are satisfied? 

ANSWER: The number is not lim- 


ited 


QUESTION No. 3: Is there a con- | 


flict in the text of paragraph c with re- 
spect to enclosure of conductors of the 
tap, “except at the point of connection 
to open wires on insulators?” 
ANSWER: No thought of conflict 
need be entertained in view of the 
original application of this provision 


for locating over-current protection at 


the load and instead of the supply end 
of the tap 


INTERPRETATION No. 341 


Issued November 23, 1949 


Section 2524 
Two or More Buildings Served by 
A Single Service: 
STATEMENT: A group of build- 
ings at a location under operation by a 
t includes one build- 
ing in which is located individual serv- 
ice equipment, meters, and the like 
his service is grounded through a 


single managemet 


made ground since water pipe electrode 
is not available. Other buildings in 
the premises have individual units of 
service entrance equipment and feed 
ers or branch circuit controls supplied 


by individual separate service en 


trance conductors from the first build 
ing; each of these individual sets of 
service entrance equipment have avail- 
able water pipe systems and are 
grounded thereto within the respective 
premises 

QUESTION: Does section 2524 of 
the National Electrical Code require 
that the individual services be grounded 
to the nearest available water pipe in 
each case and that, in addition, there 
be a ground at the service entrance 
equipment for the building at which 
metering is provided 


ANSWER: Yes 


INSTALLATION TECHNIQUES get a 
thorough airing at Springfield, Iil., 
contractors meeting by: (L to R) H. 
A. Kamlager, Canton, Ill.; F. J. Maj- 
dic, Farmington, Ill.; and E. F. Bueh- 
ler, electrical engineer, J. C. Schafer 
Electric Company, Peoria. 


ELECTRICAL CONSTRUCTION AND MAINTENANCE ... 


POINT-BY- POINT 


FRICTION TAPE 


WY PERFECT COHESION: Ac- 
curate sticks tight, stays tight to the 
work — not to your fingers. 
Y HIGH TENSILE: Allows time- 
saving fast, tight wraps over the 
most irregular surfaces and splices. 
Stretches taut, stays taut perma- 
nently. 
¥ CLEAN STRAIGHT BREAK- 
OFF: No annoying ravels, no hard 
pulling for a clean break-off when 
you finish taping. Always tears 
straight. 
WY HIGH ABRASION RESIS- 
TANCE: Maximum protection 
against scuff, scraping or compres- 
sion. Superior weathering qualities. 
No substitute offers its sure mechan- 
ical protection. 


.* geconet 


\ wes READY FOR YOU NOW 





WY MORE STRETCH: Has the 
unequalled stretch of genuine live, 
virgin rubber for slim, space-saving 
coverage. Always of uniform width 
and thickness. 


SELF FUSING: Fuses without 

heat. Forms a homogeneous covering 
that actually improves with age. 
Tackiness exactly right for easy 
working. 
W PERFECT PIGTAILS: The 
safest, fastest tape for covering pig- 
tails that was ever made. No fussing 
or pinching — no open ends. 


WY DIELECTRIC STRENGTH: 
The perfect insulation. Can't crack, 
peel or deteriorate. Superior aging 
quality is a time proven feature. 


— THE NEW ACCURATE CATALOG 


All you need to know about tape in one handy brochure. Complete 

data and specifications including roll lengths and packaging. Write 

for your copy today. Just address ACCURATE MANUFACTURING 
COMPANY, GARFIELD, NEW JERSEY. 


‘ 


IF IT’S TAPE...1T WILL PAY YOU TO MAKE SURE 


™ ACCURATE TAPE 
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for added protection 


For any indoor or outdoor location subjected to heavy concentra- 
tions of non-flammable vapors, gases, dusts or moisture, Pyle sup- 
plies a complete line of the highest quality industrial lighting 
fixtures delivering dependable and efficient illumination. Under 
these conditions vaportight lighting Pylets have an exceptionally 
long service life due to their heavy duty construction and especially 
efficient sealing features. 

Bases are available in galvanized cast iron, aluminum alloy and 
bronze. Receptacles in porcelain and heavy duty molded bakelite. 
The bases have a large wiring chamber which remains vaportight 
even though the glass globe is broken or removed. The heavy 
guards, with or without shields, snap into a taper on the base and 
may be turned and locked in any position. 

The superlative Pylet line for lamps from 10 to 200 watts includes 
a complete selection of hub arrangements, with or without a switch; 
varied types for conduit, outlet box, surface, wall and handrail 
mounting; single, two and three gang fixtures; four reflector 
styles; portable hand lamps; and midget fixtures for 10 watt lamps. 


Consult your Pylet catalog 1100 for complete listings. 


Cy DHE PYLE-NATIONAL COMPANY 


1344 NORTH KOSTNER AVENUE, CHICAGO S51, ILLINOIS 


District Offices and Representatives in Principal Cities of the United Stotes. Export Department: Internationa 
Railways Supply Co., 30 Church St., New York. Canadian Agent: The Holden Co., Ltd., Montreal 


PLUGS AND RECEPTACLES © FLOODLIGHTS © TURBO-GENERATORS © CONDUIT FITTINGS © MULTI-VENT AIR DISTRIBUTION 
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Industrial Electrification 





Pipe Line Electrification 


Crude oil and gas transmission lines depend upon electrical equipment, 
controls and circuit know-how for efficiency and maximum production. 


HERE are three basic requirements 

for electrical pipe line service. 

First; continuity of operation, in- 
cluding reliability, safety, efficiency 
and low maintenance. Second; flexi- 
bility, pertaining to changes in operat- 
ing schedules. And third; the effective 
use of operating personnel. 

These requirements already have 
been attained in the electrification of 
crude oil and products pipe lines and 
they are equally attainable with gas 
transmission lines 


Motors for Pumping 


Let us start where the electrical sys- 
tem goes to work—at the pump drive. 
For pipeliners place primary impor- 
tance on the ability of electric pumping 
equipment to perform reliably, safely, 
efficiently and with low maintenance. 
Although each project has unique con- 
ditions affecting choice of pump type, 
unit size, number of units per station 
and basic station layout, motor appli- 
cation procedure is essentially (1) de- 
termining the motor horsepower, speed 
and type to give the most advantage- 
ously sized and coordinated pump units 
and (2) determining the type of motor 
construction as to enclosure and ven- 
tilation, jointly with the station lay- 
out. 

Where line conditions make recip- 
rocating pumps advantageous, the drive 
may be furnished either by a high 
speed induction motor through speed 
reduction, or by a synchronous motor 
directly coupled 

Under most conditions the centrifu- 
gal pump is preferred, and here the 
squirrel cage induction motor is best 
suited yrming with good efficiency 
ind factor. Not only does it 
make the simplest, and hence most re- 
liable, installation, but it is the type 
most readily available in construction 
suitable for atmospheres containing hy- 
drocarbons 

Selection of the pump 
units per station, together with their 
horsepower and speed, should be based 
on consideration of the pump and mo- 
tor as a combined unit. It is ordinarily 


peri 


power 


number of 


ELECTRICAL 
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Industrial Engineering Department 
Westinghouse Electric Corporation 
East Pittsburgh, Pa. 


advantageous to subdivide the station 
pump capacity into two or more units. 
These units are usually operated in 
series with by-pass piping to permit 
shutdown of any units. For a given 
liquid in the line the pressure devel- 
oped at each station is then determined 
by the number of units operated. 

For greater flexibility in handling 
changes in line throughout, viscosity 
and specific gravity, with constant 
speed motor drive, the pumps may be 
designed for different heads, and op- 
erated in different combinations to 
put up the required total station head. 
Distribution of operating units must 
be maintained so that the suction pres- 
sure at each station is above the lower 
limit for safe pump operation, the dis- 
charge pressure is within the allow- 
able working pressure for the pipe, and 


the pressure gradient between stations 
clears any local high points in the pipe 
line topography. 

In selecting the form of motor en- 
closure and ventilation, the choice de- 
pends upon considerations of overall 
cost and reliability, including safety, 
with respect to station layout. Squir- 
rel cage motors are available in no 
less than nine types of enclosure con- 
struction, listed in the order of roughly 
estimated average installed cost, in- 
cluding duct work and auxiliary ven- 
tilation equipment where necessary : 

1. Open 

2. Drip proof (cost same 

3. Open (or drip proof) 

discharge to duct 

4. Splashproof 

Enclosed, 
through 
ducts. 

. Enclosed, self ventilated through 

supply and discharge ducts. 

7. Enclosed, fan cooled 

8. Enclosed, inert gas filled 


as open) 
with air 


ventilated 
discharge 


forced 
supply and 


FIG. 1—Explosion-proof motors of 400-hp. capacity, installed in the 
pump room of Humble Pipe Line Company’s Baytown station, are con- 
trolled from switchgear and control desk in glass-enclosed room visible in 


background. 


CONSTRUCTION AND MAINTENANCE .. . 


FEBRUARY, 1950 


113 





# * ‘ Be tes 
For Maximum | 


Specify 
the Correct 


OTOR 


a 


Century Y2 horsepower gear mofor operating 
oa door opener 


kinds and sizes 


ENTURY builds a complete line of electric motors to meet all 

popular electric power requirements. Whether DC or AC, 

single phase or polyphase —from 1/6 to 400 horsepower, there’s a 
Century motor that will meet your needs. 





Multi-speed squirrel coge polyphase motor 
suitable for applications requiring a range 
of constant speeds for process or tempera 
ture control 


erg 


Wound rotor polyphase motors for constant, 
adjustable varying speed, reversing the direc- 
tion of rotation and low starting current 
applications 


Direct current motors for constant and 
odjustable varying speed where direct cur- 
rent is available, or its use desirable 
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Century motors are available to meet all types of atmospheric 
hazards, indoors and outdoors. You can have them with drip proof, 
splash proof, totally enclosed fan cooled, and explosion proof frames. 


When correctly applied you can be confident that Century motors 
will provide a long life of satisfactory service. 


Specify Century motors for all your electric power requirements. 








1806 Pine Street 
ae 
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ALTERNATING CURRENT MOTORS 
POLYPHASE 
Squirrel Cage Induction — Ye to 400 H.P 
Wound Rotor Motors — 1 to 400 H.P. 
Synchronous Motors — 20 to 150 H.P 


SINGLE PHASE 
Split Phase Induction — %, %, Vs H.P 
Capacitor — % to 20 H.P. 
Repulsion Start, Brush Lifting, Induction — 
Ya to 20 H.P. 


DIRECT CURRENT MOTORS 
Ye to 300 H.P. 


CENTURY ELECTRIC COMPANY 


St. Louis 3, Missouri 


Offices and Stock Points in Principal Cities 


-662 


eeeeeeveeeveaeeeeeeeeeeeeeeeeeeeeeeene 


GENERATORS 
AC, .63 to 250 KVA 
DC, .75 to 200 KW 


MOTOR GENERATOR SETS 

AC to DC, AC to AC 

DC to DC, DC to AC 

Open Protected, Splash Proof, Totally En- 
closed Fan Cooled, Explosion Proof 

Ball Bearing motors are factory lubricated 
for several years’ normal service. Bearing 
housing construction permits eusy re-lubri- 
cation when unusual service demands it. 
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9. Enclosed, explosion-proof (less 
costly than inert gas filled motor 
in ratings below 700 hp., 3600 
rpm. and 500 hp. 1800 rpm.). 

First consideration in selecting the 
type of motor construction is whether 
the motors will be separated from the 
pumps by a fire wall. For where a 
fire wall is used, the motor location is 
treated either as a non-hazardous lo- 
cation or more usually as a Division 2 
location (hazardous only under abnor- 
mal conditions) and motors of the 
squirrel cage type are applied with en- 
closures for mechanical protection and 
the required ventilation. 

In small installations involving no 
serious problem in removal of heat 
from the motor room, open motors suf- 
fice, although for mechanical protec- 
tion drip proof construction is prefer- 
able, and available_at no cost increase. 
Splashproof and totally enclosed fan 
cooled motors are more costly and have 
no advantages for this type of installa- 
tion, For larger installations, using 
motors say 250 hp. and above, where 
considerable loss heat must be removed 
from the motor room, it is advantage- 
ous to install motors having open or 
drip proof end brackets and enclosed 
frame arranged for air discharge to a 
duct leading outside the building. Typ- 
ical of this practice were the installa- 
tions on the War Emergency Pipe 
Lines. 

The inconvenience of overhead ducts 
may be avoided by installing motors 
with air discharge at the bottom of the 
frame into an underfloor duct terminat- 
ing outside the building. This ar- 
rangement is used in several booster 
stations just going into service on a 
newly looped 16-inch crude line from 
West Texas to Oklahoma, employing 
four and five 1000 hp. units per sta- 
tion, 

Where the station is designed with- 
out a fire wall, a simpler, less costly, 
and more convenient building results, 
but the motors suitable for 
operation in containing 
hydrocarbon vapors. The simplest and 
most reliable installation is provided 
by the explosion-proof motor. This 
type is available in ratings up to 
1250 hp. 2 pole and 800 hp. 4 pole, at 
2300 volts. Explosion-proof 
have 


must be 
atmosphere 


motors 
been used extensively, particu- 
larly on refined products lines. One 
large Plantation Pipe Line 
Company, has approximately 60 such 
units on main line pumps, in ratings 
of 600 hp. and 900 hp. at 3600 rpm. 
Motors of the same type are used in 


system, 


Humble Pipe Line Company’s prod- 


ucts line from 
Texas. (Fig. 1). 


Baytown to Irving, 

For ratings exceeding the capacity 
of explosion-proof construction the 
inert gas filled motor is available. This 
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FIG. 2—Metal clad switchgear includes a control for the main breaker, 
reduced-voltage motor starting equipment, auxiliary relay section and a 
section for the distribution of auxiliary power and lighting circuits. 


type has been built in ratings as large 
as 2250 hp. for use in processing opera- 
tions, and larger ratings are available. 
However, its comparative complica- 
tion and dependence upon a supply of 
inert gas and cooling water make it 
relatively unattractive for pipe line 
‘ervice, 

Where motors are required beyond 
the ratings practical in explosion-proof 
construcuvn, the forced ventilated mo- 
tor is sometimes used. . Ordinarily, the 
pipe line station is in a location where 
a reliable source of safe air is readily 
obtained. An individual ventilating 
duct system should be provided for 
each motor, pressurized by a blower 
at the air intake and discharging out- 
side the pump room. The control sys- 
tem should be arranged to purge the 
duct system before starting the pump 
motor and to prevent starting or opera- 
tion in the absence of ventilation. Use 
of forced ventilated motors with these 
features is preferable to installing mo- 
tors of the self-ventilated type, which 
are higher in installed cost and do not 
provide for pressurizing the air intake 
duct nor for prepurging the system. 


Motor Starting 


In determining the starting equip- 
ment to be used for main line pump 
motors, the principal factors are (1) 
the size of the units, (2) whether they 
will be started on full or reduced volt- 
age, (3) required interrupting capac- 
ity, and (4) the location of the starters 
with respect to the hazardous areas. 

Unit size and method of starting 
should receive consideration in the 
determination of the number of pump 
units per station. Within economic 
limits, subdivision of the station ca- 
pacity into a number of units is ad- 


vantageous, not only for flexibility in 
line operation, but also because it im- 
proves power service conditions by re- 
ducing the motor starting demand in 
relation to the running load. This 
may mean the difference between use 
of full-voltage starting or the more 
complicated and expensive reduced- 
voltage starting equipment. In ar- 
ranging power service, every consid- 
eration should be given to the use of 
full-voltage starting as an economy in 
electrical equipment. Since the service 
is usually through transformers carry- 
ing no other load, and the starts are 
very infrequent, it is feasible to use 
full voltage starting in a remarkably 
large percentage of cases. 

It is advantageous to standardize on 
equipment throughout the line, so the 
interrupting rating is usually deter- 
mined by the maximum requirement 
at any station site. This may justify 
use at the limiting station or stations 
of transfermers having higher than 
normal impedance. 

Motor starting equipment is avail- 
able at interrupting capacity levels of 
25,000 kva., 50,000 kva., 100,000 kva., 
150,000 kva., and higher. The inter- 
rupting requirement for a station hav- 
ing as large as 5000 hp. running load. 
if served through an individual trans- 
former substation, ordinarily will not 
exceed 100,000 kva. 

Motor starting equipment may util- 
ize contactors, or contactors in com- 
bination with current limiting fuses, or 
circuit breakers, as determined by the 
motor horsepower rating, the inter- 
rupting requirement, and the grade of 
service performance to be realized. 

For trunk line service, there is a 
growing trend to the use of circuit 
breakers in unitized metal clad switch- 
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SS Rome Service Cable 
will get YOU 
more business 
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From pole to meter. ..to 
range and hot water feeder 
services with Rome Service 
Eatrance—Type SE, Style U. 








i Jf a 
’ 7 Underwriters’ Approved 
G for 600 volts. 
SA 


You will do your customers and yourself a real favor 
by selling and installing Rome’s improved Service 
Cable. Wholesalers and contractors, alike, benefit from 7 
its extra advantages, economy of installation, plus A new, clean inner assembly for easy 
neater appearance. identification of color-coded conductors and 

For example, Rome Service Entrance Cable (Type SE a brightly tinned concentric conductor for 
Style U) can be used as a single cable directly from pole easy connection. 
to meter, as well as for electric range or water heater Improved edgewise bending and flexibility. 
feeder services, without expensive hardwareand fittings. e A special moisture-resistant tape over the 
Installation is simplified, time and money saved. An concentric which seals out atmospheric 
improved construction gives exceptionally long life... moisture. 
makes it easy to handle. 


COUNT THESE ADVANTAGES: 


An improved interlocking braid over the 
rubber insulated conductors. 


An outer covering of non-rotting, non-wick- 
ing combination of glass and presaturated 
yarns. 

A non-marring, flame and moisture resist- 
ant finish which can be repainted to match 
any desired color. 


I 
tiles yam J It Costs Less to Buy the Best... 
to Finished Wire Buy Rome Service Cable 
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gear. While this equipment is highest 
in first cost, it has some important 
advantages for pipe line operation. The 
circuit breaker, operating relatively in- 
frequently, requires a minimum of 
maintenance. This is particularly true 
of air circuit breakers. The low main- 
tenance requirement may be attributed 
at least in part to the fact that the cir- 
cuit breaker not drop out on 
momentary voltage dips and then re- 
close with a heavy current surge to 
the motor, as does a contactor with 
time-delay under-voltage relaying. The 
circuit breaker eliminates the need of 
fuses with the attendant problems of 
replacement stocking and possibility 
of single phase operation. With re- 
movable breakers and an interchange- 
able spare breaker, maintenance work 
on the breaker units is performed with 
minimum down time, and in the event 
of breaker trouble, the spare provides 
insurance against a prolonged outage. 
The removable breaker provides a dis- 
connecting means of the safest type. In 
fact, metal clad switchgear provides 
the ultimate in safety to both the oper- 
ating and the electrical maintenance 
personnel. 


does 


Location of Control Equipment 


Since control equipment for hazard- 
ous areas is relatively expensive and 
inconvenient to maintain, it is usually 
advantageous to install the motor con- 
trol outside the pump room. With 
this practice the possible locations for 
the control equipment are: 

(1) At the transformer substation. 
Where the substation is owned by the 
pipe line, it may be combined with the 
motor starting switchgear to form a 
unit substation. This location entails 
yutdoor construction, which is much 
less expensive and more readily ac- 
cessible than that for hazardous loca- 
tions, and is usually 


somewhat less 


costly than standard indoor equipment 


plus building space. this 
arrangement involved extensive runs 
of individual power and control cir- 
cuits to the pump building. Also, it 
is inconvenient on those infrequent oc- 
when trouble-shooting and 
maintenance work must be done in in- 
clement weather. 

(2) Ina building separate from the 
pump room, which building may also 
house office, storeroom, and other fa- 
cilities. This permits use of the least 
expensive indoor type equipment, but 
involves substantially the same circuit 
runs as (1). 

(3) In the motor room when a fire 
wall provides separation from the pump 
room. Usually, the motor room is not 
pressurized and is considered a Divi- 
sion 2 hazardous location, requiring 
starting equipment to have all arcing 
parts explosion-proof or oil immersed. 


However, 


casions 


FIG. 3—Control desk has clear plastic surface over simplified diagram 


of pump units and auxiliary piping. 
gram reveal system conditions. 


This involves additional apparatus cost, 
and for metal clad switchgear the con- 
struction is uneconomical. This loca- 
tion has the advantage of minimum cir- 
cuit runs, 

(4) In a room of the pump build- 
ing, having no direct communication 
with the pump room or motor room 
and maintained non-hazardous by pres- 
surized ventilation, Conventional in- 
door starting equipment is used. This 
arrangement involves short runs for 
the individual power and control cir- 
cuits. It is an arrangement largely 
used in present-day installations. 

The installation at Humble’s Bay- 
town station, (Fig. 2), typical of the 
use of indoor metal clad switchgear, 
comprises control for a main breaker, 
three reduced-voltage motor starting 
equipments, an auxiliary relay section, 
and a section for auxiliary power and 
lighting distribution. 

The Shell Ozark project is another 
example of this practice, with switch- 
gear located in a separate room with 
pressurized ventilation from the blower 
room. Should failure occur in ven- 
tilating air flow to the switchgear 
room, a vane switch in the air duct 
will notify the operator by sounding 
the station alarm and lighting an in- 
dicating lamp on the station control 
desk. The operating room, where the 
station control desk is located, is sim- 
ilarly ventilated. In the event of an 
emergency involving possibility of the 
entrance of hazardous atmosphere to 
the operating room or to the switch- 
gear room, by means of an explosion- 
proof emergency pushbutton at the con- 
trol desk or a similar pushbutton on 
the switchgear, the operator can safely 
trip the main breaker feeding the sta- 
tion. This breaker is located at the 
transformer substation. 

The main pump motor control is 


Indicating lamps mounted on dia- 


Meters are both indicating and recording. 


metal clad switchgear, 4160 volts, with 
air circuit breakers of 100,000 kva. in- 
terrupting capacity. The switchgear 
includes bus surge protection for the 
motors, 

Each main pump unit is provided 
with time delay undervoltage protec- 
tion, also short-circuit, locked rotor, 
single phase and thermal overload pro- 
tection, A temperature relay actuated 
by an exploring coil in the motor 
stator warns the operator in case of 
over-temperature in the windings, as 
might occur in event of inadequate 
ventilation. The switchgear includes 
a temperature indicator with transfer 
switches whereby the motor winding 
temperatures at the various exploring 
coils can be selectively indicated, This 
permits a check on the adequacy of 
ventilation for the load being carried 
on each main motor. 

Beside the motor bearing tempera- 
ture relays previously mentioned, each 
unit is protected by similar tempera- 
ture relays in the pump bearings and 
pump case, also by low pump suction 
pressure and high pump case pressure 
relays. Excessive pressure on the 
pump side of the station throttling 
valve will actuate a relay to shut down 
Unit 1 or Unit 2, or both if operating. 
A high station discharge pressure re- 
lay will shut down all units in event 
of excessive pressure on the line side 
of the throttling valve. These relays 
are of the Mercoid type, in explosion- 
proof housings, mounted in c»binets in 
the pump room. Each cabinet includes 
a Run-Stop pushbutton permitting the 
unit to be shut down and locked out 
(but not restarted) from the pump 
room. Each Mercoid cabinet is fac- 
tory-assembled, wired to terminal junc- 
tion boxes near the base, from which 
sealed conduits will run to the switch- 
gear. 
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“This unit serves us very well” 
THE KELLEY-KOETT MANUFACTURING CO. 





HEINEMANN 
MAGNETIC 


C/RCUIT BREAKER 


Protects the 
Valuable Equipment 
Shown Below 


Two Pole - All Purpose, 
M 9 al. Circuit 2 L. % 
15 amps., 250 Volt. 





The Kelley-Koett Manufacturing Co. of 
Covington, Kentucky, is well pleased with the 
efficient, flexible protection provided by 
HEINEMANN CIRCUIT BREAKERS for the 
equipment it manufactures. The Breaker 
shown above is used as a combination Main 
Line Switch and Overload Circuit Breaker. 
It is placed in the circuit where the tripping 
coil is shunted by a tapped resistor, thereby 
allowing an adjustment for tripping it at vari- 
ous loads. 














Positive protection is provided against dan- 
gerous overload by the INSTANT trip of the 
breaker, while flexibility is secured by a time- 
delay device that permits minor overloads to 
pass for a limited period of time. 





Dangerous arcing is prevented by a high 
speed blow-out. 


The equipment that YOU manufacture de- 
serves the same certain protection at all 
times. Write NOW for further information. 


~ HEINEMANN FLECTRIC.. 
{32 Pum STREET 
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A coordinated contro] System tor 
each pump unit combines the motor 
switchgear with the control for the 
pump suction valve, discharge valve 
and venting valve, also the motor ven- 
tilating blower and the protective re- 
lay cabinet. 

When the operator desires 
to start a unit, he merely pushes the 
start button for that unit and the fol- 
lowing operations occur, in sequence: 

(1) The ventilating motor starts. 

(2) The vane switch at the duct dis- 
charge checks the flow of air 
through the motor ventilating 
system. If vane switch responds 
to air flow 

(3) A timing relay provides an in- 
terval of blower operation for 
purging the duct system 

(4) Simultaneously with (1) the 
motor-operated pump suction 
valve begins to open, and 

(5) The pump casing is vented by 
opening a vent valve to the 
station sump. 

(6) At the end of the purging in- 
terval, the pump vent valve is 
closed, and, if the suction pres- 
sure is above predetermined 
minimum and the air vane 
switch registers air flow, 

(7) The pump motor starts. 
this occurs 

(8) The motor-operated pump dis- 
charge valve opens, completing 
the starting sequence. 


station 


When 


(9) The sequence of starting opera- 
tions is checked and if com- 
pleted within the prescribed 
time the unit proceeds in opera- 
tion, otherwise it is stopped. 

After the starting sequence is 
completed, any deviation of the 
suction or the discharge valve 
from the fully open position will 
shut down the unit 

To stop the unit, the attendant 

pushes the stop button, whereupon: 

(1) The motor circuit breaker opens 
to stop the pump 

(2) The 
ind 


(3) The 


pump suction valve closes 

simultaneously 

pump valve 
closes. 

The same shutdown sequence occurs 
upon functioning of any of the auto- 
matic protective devices. In 
failure the 
will close upon resumption of power 

The equipped with 
green and amber indicating lights to 
show the position of each pump suc- 
tion and discharge Red indi- 
cating lights, in conjunction with the 
audible station alarm, identify the sev- 
eral unit protective functions already 
mentioned, also high level in the sump 


case of 
stoppage by power valves 


consoles are 


valve 


which receives drainage from the pump 
vents and glands, low air pressure to 
pneumatic controls, and low air supply 
to the switchgear and operating rooms. 
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FIG. 4—Single line diagram of typical pumping station indicates relation 


and extent of outdoor and indoor equipment. 


Main breaker relaying 


includes overcurrent, phase failure, phase reversal and phase balance 


protection. 


Green and amber indicating lights su- 
pervise the two exhausters which main- 
tain ventilation of the pump room. 

An alarm reset button is pushed to 
silence the alarm, and this extinguishes 
the corresponding red indicating lamp 
if the abnormal condition has ceased. 

The installation of a single-section 
control desk in Humble’s Baytown 
station (Fig. 3) shows that the con- 
sole has a top surface of clear plastic, 
the under side of which bears a sim- 
plified diagram of the pump units and 
associated piping with an opaque white 
background 
dicating 


The pushbuttons and in- 
through clear 
openings in the diagram, and the push- 
buttons have flush trims, so the top of 
the console presents a smooth durable 


lamps show 


surface, easily cleaned, and there are 
no projecting devices subject to break- 
age or accidental operation. «+ 


Circuit Layout 


In the Ozark stations, previously 
mentioned, the principal station load 
is fed through a main breaker located 
at the transformer substation, (Fig. 4). 
The main breaker relaying includes 


overcurrent, phase failure, phase re- 
versal, and phase balance protection, 

The 4160-volt circuit to the pump 
motor bus is tapped to a transformer 
serving the “non-essential” lighting 
and auxiliaries, which are thereby in- 
terrupted when the main breaker is 
opened. Devices on this circuit may 
or may not be designed for hazardous 
atmosphere, depending upon their lo- 
cation, A conventional control center 
installed in the switchgear room in- 
cludes the reversing controllers for 
the motor operated valves, and starters 
for the main pump motor blowers, the 
air compressor, and the sump pump. 

Opening the main breaker kills all 
circuits within the station except a so- 
called “essential” circuit carrying the 
room ventilating fans and certain light- 
ing. On this circuit all devices and 
wiring within the station are explo- 
sion-proof. Operation of the emer- 
gency pushbutton also clears the “es- 
sential” circuit through a contactor at 
the substation, but this contactor can be 
reclosed from a separate pushbutton 
to permit the room ventilating fans to 
run and to energize the lighting. 
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Prest-O Lite 


Trade-Mark 


5-in-] Outfit 


5-in-1 Precision Outfit . . . $22.50 


Precision Flame Control for 
SOLDERING, HEATING, BRAZING 


An all ‘round outfit—as easy to ...No pumping, priming, or generating 
use on a pole or underground as in ...No smoke or fumes. @ Ask your 
the shop...Four stems and soldering nearest “Prest-O-Lite” Jobber or write 
copper handle all soldering, heating, us for further details. The Linde Air 
and brazing work...Needle valve Products Company, 30 E. 42nd Street, 
control gives exact flame and heat New York 17, N. Y. In Canada: 
for each job... Lights instantly at full Dominion Oxygen Company, Limited, 
heat regardless of drafts or weather Toronto. 


The term “Prest-O-Lite” is a registered trade-mark of The Linde Air Products Company, 
a Unit of Union Carbide and Carbon Corporation. 


Order from your local Jobber 


L per 
RIA eR 

nd othe Sturdy, precision - built 
» | construction to with- 
stand the severest service conditions. Safe, 

trouble-free performance. 
Advanced features include: Receptacle has fully protective 
hinged cover and gasket, strong spring keeps door closed 
and dust-tight, solderiess terminals with metal shield for 
Protecting terminals, compact design, yet large capacity. 
Plug contacts are precision-machined, self-wiping, and 
self-aligning, and positive grounding. Adjustable cord 
grips eliminate strain on connections. Locking is avuto- 
440 VOLTS. matic and positive. Plugs and connectors pon steel- 
ACG clad, cadmium finish and with dust-proof protection. All 

interiors of molded phenolic material. 


Write for 
BULLETIN EL 446-4 


Sold through Electrical Jobbers 
Sales Representatives in Principal Cities 


RUSSELL & STOLL COMPANY. INC. 
Precision-Built Electrical Equipment 


125 BARCLAY STREET, NEW YORK 7, N. Y. 


The main breaker, and the auxiliary 
power and lighting transformers with 
draw-out primary fuses, are mounted 
in outdoor metal clad switchgear at 
the transformer substation. The main 
breaker is interchangeable with the 
indoor motor breakers, permitting a 
single spare breaker to serve all 4160- 
volt breaker units. All circuits from 
the outdoor switchgear to the pump 
station building are underground. 


Simplified Operation 


The salient feature of these modern 
installations is simplified operating 
procedure. This means reliability in 
maintaining operating schedules, an 
all-important factor in pipe line econ- 
omy. The old method of starting or 
stopping a pump unit requires the op- 
erators to engage in a series of sep- 
arate manual procedures in different 
parts of the station, including hand 
operation of valves—a task that be- 
comes quite laborious in “big inch” 
sizes. With centralized pushbutton 
control, an attendant in the control 
room—where he has continuous con- 
tact with the line dispatcher— initiates 
the control sequence and then super- 
vises the automatic performance of the 
necessary steps for starting or for shut- 
ting down the completely coordinated 
pump unit. 

Each project requires consideration 
of the range of choice between the two 
extremes of design, from the fully 
manual station where the operators do 
everything “the hard way”, to the robot 
station where the operator spends most 
of his time standing watch and doing 
maintenance work. 

But what about the cost of these 
modern semi-automatic stations ? Well, 
the overall cost of the Ozark system, 
including the value of the existing 10 
inch pipe line as utilized in the project, 
will be approximately $36 millions. 
Of this, electrical equipment, including 
the power transformers at the station 
sites, switchgear, motor control, mo- 
tors, ventilation apparatus, valve op 
erators, protective temperature and 
pressure relays, and electrical facilities 
for flow control at the tankage at each 
end of the line, plus installation ex 
pense for all these items, will total 
ibout $14 millions, or about 4% of the 
total project. 

Suppose as an economy measure it 
were decided to install in these stations 
manually operated valves and no cen- 
tralized control for the pump units. 
This would effect a saving of perhaps 
$200,000 in station valve operators and 
electrical control apparatus installed, 
slightly over 4 of 1% of the project 
cost. This is an appreciable item, but 
its value is small compared to the re- 
sults to be obtained in the efficient 
operation of the system at maximum 
throughout. 
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you can 6E SURE.. te its 


Westinghouse 


’ " 
ge 
oS 


installed and removed 


Mi Al HMé77 f 


Light weight, CD-80 and CD-160 fluoresceat lumi- 
naires for schools and offices are easy to handle— 
quickly installed—easily maintained. 

Louvers or plastic bottom panels may be removed 
in a “jiffy” for routine cleaning—then just as easily 
replaced. This means full efficiency of the luminaire 
at all times—and a timesaver for the mainte- 
nance man. 

This is but one of the many features of the famous 
CD series, designed especially for schools and 
offices. Specify Westinghouse to get lasting perform. 


ance and quality illumination. 


To get the complete story, send for B-4075. 
Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. Call or write your 
local Westinghouse Lighting Engineer. He will 


gladly help with your planning. J-04255 


Westinghouse @ 


PLANNED 
LIGHTING 
PAYS 
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hed L-Oo-N-G light 





—a long lighting-fixture 
at a ‘short’, price: 





: ei és 
Villy’ Slimline VARSITY aL 
M vartoud ont plece lengths up lo B Ye 


© ECONOMY 
Long fixtures mean fewer fixtures required—fewer fixtures to buy, to install, 
to lamp, to re-lamp. And the LEADER Slimline VARSITY—a quality-built fixture— 
is priced to fit tight budgets. In every way, an economy buy! 
SLIMLINE LAMP ADVANTAGES 
Instant-starting . .. more light per watt... long life . .. handsome appearance .. . 
easier maintenance—single pin bases permit easy, quick relamping.. . 
Choice of brightness levels—more accurate light control. 
**40-60"' LIGHT DISTRIBUTION 
Due to its efficient design, the Slimline VARSITY illuminates directly and 
indirectly. 60% direct light is cast downward. 40% indirect light is cast 
upward . . . minimum shadow. 
MODERN BEAUTY 
A streamlined, sleek avenue of light that shouts “up-to-date” in every way. 
A long, glossy, baked-enamel fixture—beautiful in its simplicity— 
at a beautifully low price. 


No. V-280 Slimline VARSITY Specifications: 

Fittings for two 75-watt Slimline lamps—ovailable in various lengths up to 96”. 
Instant-start, 100, 200, 300 and 425 milliampere operation. 18 gouge steel housing 
ond channel, High-gloss boked enamel finish. 110-125 volts, 60 cycle A.C. Other 
voltages available. 


Sold and installed only by ; aa . a 
er cena panes tel iixcce | LEADER ELECTRIC COMPANY 
3500 NORTH KEDZIE AVENUE - CHICAGO 18, ILLINOIS 
Leader Electric—Western: 800 One Hundredth Ave., Oakland 3, Cal. 


HLeCTeNe COmPanr 
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Modern Lighting 





New cars are attractively lighted by slimline lamps, shielded by plastic 
louverall ceiling, in Nellenback Bros., Inc. new showroom, Syracuse, N. Y. 


Slimline lamps in industrial reflectors provide shadowless illumination 


in the service and repair shop. 


Intensity is about 40 footcandles. 


Slimlines Light Auto Showroom 


for their 

auto showroom and serv- 

ice department, Nellenback 
of Syracuse N. \ rad 

| } rst, they 

showroom to display the Ply 

mouth and DeSoto cars tor 


’ 1 
} 1 ; os« 


ively as pos 


modern new 
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The showroom, of irregular shape, 
has floor-to-ceiling glass on two sides. 
rhe ceiling height is 16 feet. Radiant 
floor heating is used throughout to heat 
the one story building. 

To light the showroom according to 
the desired 
: Sky-( 10” was in 


stalled with the bottom of the egg-crate 


objective, a Benjamin 


louverall ceiling 
lesign plastic vinylite louvers 12 feet 
from the floor. Slimline T-8 96-inch 
lamps were installed 22 inches above the 
top edge of the louvers on continuous 
wireway, spaced three feet on centers 
and operated at 200 ma This aver 
ages about two watts per square foot 
and provides a horizontal lighting in- 
tensity of 28 
tical intensity 


footcandles, and a ver- 


on the sides of the cars 
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3-0 
Shy-Glo fouver 
Section through ceiling shows relation 


of slimline lamps and reflector equip- 
ment to the suspended louver ceiling. 


of about 10 footcandles. Readings were 
made after 2300 hours of operation, 
and therefore represent average “in 
service” intensity. The initial hori- 
zontal intensity was approximately 50 
footcandles, 

The area above the louvered ceiling 
is painted flat white. The side walls are 
of plaster and wood, with green finish 
having 10 percent reflection on plaster 
and polished texture birch wood finish 
with 25 percent reflection. The floor 
is tan terrazzo, with a 20 to 25 percent 
reflection factor. 

In the repair shop a quantity of 43 
Eastern Fixture Company industrial 
reflector units, each with two 96-inch 
200 ma. slimline lamps, are installed 
ten feet from the floor, and ten feet 
between Two eight-foot long 
units are joined together to form a 16- 
foot long row on each side of the re 
pair shop over the work areas. These 
continuous lines of light prevent an- 
noying shadows and the spacings used 
result in an intensity of approximately 
40 footcandles on a horizontal work 
plane about 30 inches from the floor. 
This intensity has proved quite satis- 
factory for the type of work done in 
this shop. 


rows. 


‘he architect for this new building 
was David Burke, of Syracuse, who 
cooperated with representatives of the 
lighting service department of Central 
New York Power Corporation in 
planning the lighting system. R. H. 
Clapp, Syracuse electrical contractor, 
did the electrical construction and in- 
stallation work. 


Specular Troffers 
Light Store 


General lighting in Gilchrist Com 
pany’s Framingham, Mass. store is 
provided by individual 2/40-watt lamp 
fluorescent recessed troffer units, Cen 
tury Lighting Co. No. F-11. Spaced 
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ANCHOR YOUR 


ELECTRICAL 
FIXTURES 


the EASY WAY 
the BEST WAY 


mb RROES 


Anchoring and 
Fastening Devices 
« 











CARBOLOY-TIP ROTARY DRILLS 
Chucked in an electric drill, these 
drill points cut all kinds of mas- 
onry faster, easier, more accur- 
ately and with less noise. Get a 
handy Arro kit of sizes used most. 


MACHINE SCREW ANCHORS 
Easy to install. Provide depend- 
able anchorage for fixtures in 
brick, concrete and other mason- 
ry. Work can be dismounted 
and reassembled easily. 


Om 2 


WING-TYPE TOGGLE BOLTS 


Unsurpassed for quick, secure 
anchorage in hollow construc- 
tion. Have endless uses in elec- 
trical installations. 


LITTLE MAJOR TURNBUCKLES 


Ideal for installing brace wires 
for electric signs, television an- 
tennae, etc. 


SOLD ONLY THROUGH JOBBERS 





LOW BRIGHTNESS recessed Century Lighting troffers, each using 
2/40-watt fluorescent lamps in specular Alzak reflectors, provide over 
30 footcandles general illumination in Gilchrist Co. store, Framington. 


on ten-foot centers in rows located 
about six feet apart, these units pro- 
duce approximately 30 footcandles. 
Each troffer unit is equipped with 
two 40-watt lamps, and the light from 
each lamp is controlled by a _ sep- 
arate specular Alzak reflector. Con- 
tour of the reflector is such that the 
light distribution is fairly concentrated, 
mainly below the 45-degree angle. 
Louvers installed flush with the bottom 
of the units eliminate glare from the 
lamps and spill light above the 45- 
degree zone (note light distribution on 
rear wall in illustration above). 
Additional illumination is provided 
about the side walls by strip fluorescent 
lighting, recessed in top of wall cases. 
Showcases are illuminated with 
Garcy nickel-silver showcase reflectors 


equipped with slimline fluorescent 
lamps which are operated at 300 ma. 
Additional light over the jewelry and 
cosmetic counters at the front of the 
store is provided by Century projec- 
tor spot lamps equipped with fresnel 
lenses to give a 55 degree by 15 degree 
asymmetrical light distribution which 
confines the light to the counter tops. 

The floor area of the store adjacent 
to the all-glass front is bathed with 
light by No. 337 Century spotlights, 
and closed back show windows are 
lighted by No. 500 Century fresnel lens 
spotlights. 

Barnes and Champney, Boston, were 
the architects for this store, and M. B. 
Foster, electrical contractor of Boston 
installed the lighting system and all 
electrical work. 





BRIGHTEST LIGHTED RACE TRACK in the country is the new $800,000 
Rosecroft Raceway at Oxon Hill, Maryland, which is ideal for television and 
enables grandstand spectators to see every detail from start to backstretch 
to finish. A total of 288 Type L-69 G. E. floodlights make the start and 
finish line as bright as the average office. Special di i 

permits track lights to be houved? between races. 


ARRO EXPANSION BOLT CO. 
MARION, OHIO 





td 
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Direct-Indirect Cove 
Creates Ceiling Pattern 


The public area of the Chemical 
Bank and Trust Company, Rockefeller 
Center, New York City, is illuminated 
by a central ceiling cove measuring 
roughly 17 by 40 feet, located 18 feet, 
above the main floor level. The surface 
of the cove proper is indirectly illumi- 
nated by two rows of 3500 degree white 
fluorescent lamps, mounted end-to-end 
with staggered ends to minimize dark 
spots on the plaster cove area. Out- 
lining this area, a secondary band of 


DIRECT-INDIRECT COVE utilizes 
double row of fluorescent lamps to 
softly illuminate acoustical plaster 
in cove area proper, and secondary 
troffer installation mounting 2 rows 
of lamps behind Corning glass 
panels, 

Wire loth and acoustical plaster 
——————— TE an em 
Ceiling of cove \ 
ndirectly lighted 
by fwo rows of 
fluorescent lamp 
with ends Ssfoggered 


CROSS SECTION through cove in- 
dicates arrangement of two fluores- 
cent installations directing light 
upwards toward acoustical plaster 
cove, and downwards through opal 
glass panels to floor area in public 
banking space. 
lighting is created by recessed troffers 
containing 2 lamps each, mounted 
above opal glass panels. The combina- 
tion of these two treatments creates 
a novel effect. 

Pollak and Grieve, consulting engi- 
neers for Rockefeller Center, worked 
in cooperation with architects Walker 
and Gillette to create the lighting plan 
Fluorescent fixtures were by Light- 
olier, using glass panels manufactured 
by the Corning Glass Works. The 
electrical work was installed by East- 


ern States Electrical Contractors. Inc 


NOW/ 


McGILL 


GUARANTEED Gaconditionaly 


*Levolier Model 41 6 amp. “T” rated 125 volt 
switch is unconditionally guaranteed when used 
in lighting circuits. In case of failures a new 
Model 41 switch will be furnished without charge. 


When you install Levolier Model 41 switches in lighting cir- 
cuits, you've installed the switch that will not fail. No kick- 
backs. No complaints. Just dependable, always-working 
performance. In fact, the patented Levolier action is so 
positive that the No. 41 is unconditionally guaranteed* NOT 
TO FAIL. Thousands of Model 41's, in use for years, prove 
this true. 


The small, compact size of the Model 41 makes it ideal 
for use in modern lighting fixtures and canopies, as well as 
for FHP motor control. 


A new addition to the Levolier 
line is the Model 71. This 6 amp. 
125 volt, “T’ rated switch is en- 
cased in a molded plastic case 
less than '2" thick. Pressure con- 
nected six inch wire leads provide 
fast, easy installation. 


AVAILABLE FROM YOUR ELECTRICAL WHOLESALER 





oO 
For New Catalog 
No. 49 Write: C 
McGill Manufact- . 
uring Co. Inc., 450 
No. Campbell St., 1 TRADE MARK 
Valparaiso, Ind. 





ONLY MGILL MAKES Y%2c0%@er SWITCHES 
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4 Conduit 
when 


3 Conduit 
will do? 


INSTALLED COSTS ARE LOWER 
with siaitdeisa ROCKBESTOS A.V.C.”° and a 430 Ampere Load* 


@ you buy 25% smaller conduit 
®@ you use 38% smaller cable 

@ you use smaller fittings and lugs 

@ you have lower labor costs because smaller, lighter cable 
and conduit are quicker and easier to handle. 


To save money specify permanently-insulated Rockbestos A.V.C. 
Write for the booklet “The Story of An Insulation.” 
Comparison made with Type RH based on Chapter X, National Electrical Code, 40°C-104°F Ambient 


| ROCKBESTOS A.V.C. 


ROCKBESTOS PRODUCTS CORPORATION, NEW HAVEN 4, CONN. 
CLEVELAND DETROIT CHICAGO PITTSBURGH ST. LOUIS LOS ANGELES OAKLAND, CAL, 


ELECTRICAL CONSTRUCTION AND MAINTENANCE .. . FEBRUARY, 1950 





In the News 





NISA Holds 
Conference 


Motor shop operators from New 
England, New York, New Jersey, 
Pennsylvania, the District of Columbia 
and scattered points across the country 
convened at Philadelphia on January 
14th for the Annual Conference of the 
Northeastern Chapters of the National 
Industrial Service Association. Mem- 
bers and guests totaled more than 200. 

Ihe conference included a_ tour 
through Westinghouse’s repair and 
maintenance motor department, 
thought-provoking technical sessions, 
and an entertainment program. 

Opened by C. R. Durand, H. N. 
Crowder Jr. Co., Allentown, Pa., the 
afternoen technical session heard Sam- 
uel Heller of New York’s Consoli- 
lated Electric Motor Company discuss 
the use of instruments in the shop, a 
talk in which he stressed unusual appli- 
cations for common tools and devices. 
Howard Davies, Philadelphia, dis- 
cussed primary capacitor motors. 
Hector Monroe, New England Ma- 
chine and Electric Co., Pawtucket, 
R. I., explained the step-by-step proc- 
esses and resulting from 
the use of Ralph 
O. Kufen, Co., 


advantages 
varnishes. 
Machinery 


silicone 
O’Brien 


Philadelphia, mentioned many interest- 


ing methods for testing and checking 
large-scale change-overs. And Richard 
Harris, Electric Equipment Co., Wash- 
ington, D. C., discussed the “Guaran- 


THE VOLLE BROTHERS, George H., 
and Fred G. of Springfield, Illinois, 
have built a spanking new building in 
which to operate their electrical con- 
tracting and motor repair business. 


ELECTRICA' 


tee of Electric Motor Repair and 
What it Means to Your Business.” 

A subject provoking wide interest 
and audience participation was an 
analysis of the Fair Labor Act as it 
pertains to the field of motor repair and 
activities of the NISA. Interpretations 
by business and government repre- 
sentatives were presented and the pro- 
visions of the act were explored 

Planned by the Quaker City Chapter 
(Philadelphia), the program was un- 
der the direction of an executive com- 
mittee including W. J. Engel, T. B. 
McCabe Co.; A. Albertson, Sr., A. Al- 
bertson and Son; and J. B. Wagner, 
Wagner Electric Service. Chairmen 
for the field trip and the two sessions 
were William Engel, Joseph H. 
Previty, Penn Electric Motor Co. 
(Quaker president), and W. M. Hen- 
drickson, W. M. Hendrickson and Co. 


NFEC Elects 
Sanders Chairman 


Ir. P. D. Sanders, Richmond, Va., 
Master of the Virginia State Grange 
and editor of the Southern Planter 
magazine, was elected 1950 chairman 
of the National Farm Electrification 
Conference at the December meeting of 
that group in Chicago. Dr. Sanders 
succeeds H. P. Rusk, dean and director 
of the Univ ersity of Illinois College of 
Agriculture. Other officers elected in- 
clude: Vice-chairman—Walter Dem- 
ing, treasurer, Deming Pump Co., Sa- 
lem, Ohio; secretary—Russell J. 
Gingles, manager, Farm Electrification 
3ureau, NEMA, New York City; 
treasurer—Karl H. Gorham, business 
manager, Electricity on the Farm mag- 
azine, New York City 

Named as regional vice-presidents 
were the following: Northeast—W. C. 
Krueger, extension specialist in agri- 
cultural engineering, Rutgers Univer- 
sity, New Brunswick, N. J.; North- 
west—C. J. Hurd, president, Hurd 
Farm Electric Supply Co., Spokane, 
Washington: Midwest—E. E. Slusher, 
president, Missouri Farm Bureau Fed- 
eration, Jefferson City, Mo.; South- 
west—Ross Mauney, agricultural en- 
gineer, Arkansas Power & Light Co., 
Pine Bluff, Ark.; Southeast—C. E 
Seitz, head of agricultural engineering 
department, Virginia Polytechnic In- 
stitute, Blacksburg, Virginia 

In his keynote address at the Fourth 
Annual National Farm Electrification 
Conference, Dr. Sanders told the dele- 
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PRESIDENT OF the Illinois Electrical 
Contractors Association (Illinois Chap- 
ter, NECA) is W. Glenn Durham (left) 
of Springfield. Lyle Foster, Peoria 
contractor and a past-president of the 
association represents the group on 
the NECA Board of Governors. 


gates that “the mechanization and elec- 
trification of American agriculture rep- 
resents a backlog of business which is 
big enough to keep our economic ma- 
chine running full blast for years to 
come.” Although last year the aver- 
age farm customer used 1,997 kwhrs. 
of electricity compared to 1,563 for his 
“city cousin”, the farmer has not yet 
adapted it to the extent it is being used 
in industry, Sanders added. The great 
job that lies ahead for the electrical 
industry is research and education— 
entailing the development of electrical 
appliances adaptable to agriculture and 
an educational program to sell the for- 
mer on their uses, he concluded. 
Dean H. P. Rusk concurred with 
Dr. Sanders’ views. Noting that 60 
percent of the farm chores are still done 
the hard way, Rusk urged that better 
and cheaper ways be developed to do 
them; stated that industry should em- 
ploy and give more support to the work 
of more men who know agriculture and 
farm life and who have faith in the 
future of electricity on the farm. Al- 
though more than 95 percent of Amer- 
ica’s farms today have electricity, 
many have wiring inadequate to serve 
all the appliances now coming on the 
market, he added, urging immediate 
concentration on a planning and re- 
planning job on the farm level and also 
on the part of the public utilities and 
co-ops so that rural users of electricity 
will be assured continuity of service 
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and adequate capacity for their future 
needs. 

Sales representatives should ap- 
proach the farmer as an individual and 
not as a cold market statistic, cau- 

peak tioned A. M. Young, Chicago, member 
efficiency of the Sales Analysis Institute. One of 
the greatest needs in the farm market 
is information concerning new, as well 
as old, types of equipment, processes 
and methods, he stated, adding that 
proper servicing of equipmeat is one 
of the key steps in the initial purchase 
and ultimate use of equipment. 
Platform- or wall-mounted The urgent need for planning on the 
air-cooled transformer i i . 
KVA, three-phase, 480 part of farm management, the farm 
leat saa family, industry and agriculture, and 
all associated with the farm market, 
was explored at the conference by 
FOR YOUR LIGHTING AND POWER leaders of agricultural educational 
groups and farm equipment manufac- 
EQUIPMENT WITH STANDARD turers and suppliers. Progressive re- 
DRY TYPE TRANSFORMERS search and means of bringing results 
Standard’s dry type load center transformers as- - such research ~~ the attention of 
sure correct voltages at point-of-use. Installations are the farmer and ultimate vophes the 
easily made and can be quickly relocated to conform to farm were among the subjects dis- 
changing departmental requirements. Consult your cussed 
Standard representative today. He can show you how 
Standard transformers save you money by assuring top 
performance from your equipment. 


Notes About 
THE STANDARD TRANSFORMER COMPANY NISA Activities 


WARREN, OHIO e OFFICES IN PRINCIPAL CITIES 
The services offered motor repair 
See ES ed SRES . shops and the membership drives con- 
ducted by the National Industrial Serv- 
¢ FACTORIES « e STORES « ice Association are beginning to pay 
dividends in the form of new group 
organizations Among the latest to 


ow 
° 
ma?) 
K 
8 
< 
a 


THERE IS 





YEAR ROUND 


ain L>usinedd-ror 


THE ALERT DEALER 





DISTILLERIES 


There cre many types of businesses thot require year round 
ilating equip . busi s that operate under con- 

ditions of extreme heat, or penetrating and pungent odors 

These companies offer real opportunities to pick up additional 

business. 

“FRIGID” has the pl line of ilating equip to 

meet the needs and d ds of these pani exhaust 

fans, blowers, spray booth fans, attic fans, etc 

Get your share of these “extra” profits check on your 

prospects today 





BREWERIES ° 





ie 








S3INGNNOd © S3IIMZINNVL © SLNVId © SIIVOLIVUIIS 


“— 


© RESORTS 


RALPH BARKER, superintendent 
of the motor repair shop for the 
Steele Electric Equipment Company 
at Niagara Falls, personally checks 
all orders connected with the com- 
pany’s pick-up, repair, exchange 
and delivery activities. 


See your electrical dealer 


CIRCULATORS & DEVICES MFG. CORP 


Rose Mreet « New York 7, N-Y 


SuzaqTIM ¢ 
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YLVANIA PRESENTS... 


THE NEWEST IN CLASSROOM 


LIGHTING - - - 


FOR THE LAST WORD IN CLASSROOM 


« 


Ts familiar rows of desks have vanished in 
the Bowditch Model Classroom in Salem, Mass. 
Instead, the desks are arranged in groups of six, 
facing in three different directions. 


The lighting problem was solved by the use of 
Sylvania CL-242 Fluorescent Fixtures, installed 
in continuous rows by Wilson and Robinson, elec- 
trical contractors. 

The result is a lighting system that combines 
ample intensity in all parts of the room with the 
low surface brightness essential for the protection 
of children’s eyes. 


Whatever the lighting requirements of a job, 
contractors find in the complete Sylvania Fluores- 
cent Line exactly the fixtures they need! 


Ko behest etic AE 


Sylvania’ s Popular’ Instant Start”’ Sylvania’s Popular “‘Standard Sylvania’s Modern TROFFERS— 
CL-283—A new fixture, perfect for Start’’ CL-242—A low-cost, care- Where recessed lighting is desired, 
unbroken lines of light. Utilizes fully engineered unit ideal for use the Sylvania CST Series Trof- 
two Sylvania 8-foot, 75-watt In- lighting classrooms and school fers—available in one-, two- and 
stant-Start Slimline Lamps. Easy offices. Uses two Sylvania 4-foot, three-lamp (Sylvania Triple-Life) 
to install and service. 40-watt Triple-Life lamps. units, 


All the facts you'll want to know about planning school I ghting jobs! en ee ee eS ee ee Se eee ee 1 


Sylvania Electric Products Inc. 


I 
Advertising Dept. L-2002 I 

’ 3 500 Fifth Avenue, New York 18, N. Y. | 
1 |\ Please send me your booklet, “‘Does Your I 
\\ School Play Fair with Youngsters’ Eyes?” | 

_ Name jahoum 
Address _ | 

City pies 

| 

| 

4 


State___ SEE Ae Ss 
FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES, SIGN TUBING; LIGHT BULBS; 


PHOTOLAMPS; RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES 
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New 250-watt 
WELLER GUN 


—— RIGID-TIP 












5-SECOND 


HEATING STREAMLINED 


{ 


LONGER REACH 
SOLDERLITE 


DUAL HEAT 
single heat 
200 watts; 
dual heat 

200/250 watts; 
115 volts 
60 cycles. 


You'll save on tools and time with the new 
Weller Soldering Gun WD-250. Whether 
the job is rugged or delicate, your Weller 
Gun does it with the same ease and ef- 
ficiency. Chisel-shaped RIGID-TIP pro- 
vides more soldering area for faster heat 
transfer. New “over-and-under” terminal 
design gives bracing action to tip. Your 
Weller Gun is light-weight and compact, 
gets into the tightest spots. 

Weller Guns actually pay for themselves 
in a few months. Fast 5-second heating 
saves time on every job. Trigger-switch 
control saves power—no need to unplug 
gun between jobs. Prefocused spotlight 
and longer length mean easy soldering, 
even when the job’s buried deep. No other 
soldering tool gives you so many time-and- 
money-saving features. Order your new 
250-watt Weller Gun from your distribu. 
tor today, or write for bulletin direct. 


SOLDERING GUIDE Get your copy 
of “SOLDERING TIPS" —new fully illus; 
trated 20 page booklet of practical 
soldering suggestions. Price 10c at 
your distributor's or order direct. 


ELLER 
MANUFACTURING COMPANY 


815 Packer Street, Easton, Pa. 
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join the NISA ranks is the newly or- 


ganized Los Angeles Chapter. Elected | 
to office for the coming year were: | 


Chairman—Wnm. C. Hill, Hill Electric 
Co.; vice-chairman—Ray Smallcomb, 
Smallcomb Electric Co.; secretary- 
treasurer—W. M. Hogue, Larson- 
Hogue Electric Company. 

The North Central Chapter was re- 
cently organized in Minneapolis by a 
group of motor shops from Minnesota 
and the Dakotas. Guiding the growth 
of this chapter are the following: 
President 
Electric Motor Repair, Watertown, 





Earl H. Wheat, Wheat’s | 


South Dakota; vice president—C. H. | 
Stocking, Stocking Electric and Ma- | 


chinery Sales Service, Hutchinson, 
Minn. ; secretary-treasurer—George P. 
Svendsen, Boustead Electric & Mfg. 
Co., Minneapolis. 

In Seattle, Washington, the Puget 
Sound Chapter was recently formed. 
Active in the chapter organization and 
promotion are: Chairman—Carl Lund- 
berg, Cascade Machinery Co.; vice- 
chairman—Mr. Fellstrom, Fellstrom 
Electric Works; secretary-treasurer— 
Harry G. Brown, Seattle Electric 
Works. All officers are from Seattle. 

At Buffalo, New York, the Niagara 





Chapter was founded. Guiding the ac- | 
tivities of this new group are: Presi- | 
dent—Harry Z. Lang, Lang Electric | 


Co.; secretary—Norman Robinson, 
E. J. Robinson Company, both of 
Buffalo. 

Southeastern Chapter—Officers cho- 


sen at a two-day meeting of this estab- | 


lished chapter include: President—A. 
Coleman Waldrop, Wingfield & Hund- 
ley, Richmond, Va.; vice-president— 
H. Hall Grey, Southern Electric Serv- 
ice, Greenville, S. C.; secretary-treas- 
urer—E. Harold Laycock, Laycock 
Armature Works, Tampa, Florida. 


John Wise 
Heads IAEI 


Newly elected president of the Inter- 
national Association of Electrical In- 
spectors is John E. Wise, electrical en- 
gineer for the State of Wisconsin 
Industrial Commission at Madison. 

Other officers chosen to serve with 
Wise for the 1950 term are: First vice- 
president—Arthur C. Veit, electrical 
inspector, County of Los Angeles, Los 
Angeles, California; second vice-presi- 
dent—Chester M. Kirsop, chief elec- 
trical inspector, Olympia, Washing- 
ton; third vice-president—A. W. Stall, 
chief electrical inspector, Jacksonville, 
Florida; fourth vice-president—B. A. 


| McDonald, electrical superintendent, 


New York Board of Fire Under- 


writers, Rochester, N. Y. Charles L. 


Smith, Chicago, is the secretary-treas- 
urer of the association. 











Lh 


“Know-How 


means profits for electrical 


contractors, especially when 
they know how fast and eas- 
ily they can cut and drill thru 
concrete and masonry with 
dependable— 


SYVTRON 





ELECTRIC 
HAMMERS 





These dynamic little “earners” ac- 
tually pay for themselves at the 
job-tried rate of $4.00 every hour. 


Producing 3600 hard blows per 
minute, Syntron Hammers are 
built to “take it” on job after job. 
50,000 in use have proven this. 


They are available in five dif- 
ferent models—all small in size 
yet big in power. 


Write for Literature 


SYNTRON CO. 


690 Lexington Ave. Homer City, Pa. 
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NISA Convention 
Committee Appointed 


The annual convention of the Na- 
tional Industrial Service Association 
will be held in Boston at the Hotel 
Statler on June 4 to 7. 

Fred Ferris of the Northeastern 
Electric Company has been appointed 


convention committee chairman and | 


Alfred Elson of the New England 
Machinery & Electric Company, as co- 
chairman. 

Other members of the committee are 
Program: A. Elson, P. Keating, E. 
Kolhonen; Registration, B. L. Whit 
temore, A. S. Tracy, P. Stultz and 
P. Leicht; Entertainment, D. Sand 
man, C. Dulsen, L. F. Guerrette; Re- 
ceptton, H. .Bedig, G. Williams, R. 
Brown, W. White, S. Schaffer ; Trans 
portation, H. Caddy, A. Glines, J. 
Piela and Publicity, J. J. Reddington 
and J. Connors. 


Grant Now 
In Miami 


H. E. Grant, Tennessee Electric 
Motor Service, Nashville, has again 
expanded his motor repair activities 
by purchasing the Alldritt Electric 
Motor Company from Larry Alldritt of 
Miami, Florida. Grant will continue 
to operate the company under the old 
name. 


Book Reviews 





Lighting for Sports 
and Recreation 


\ new and comprehensive 37-page 
book on the subject of “Lighting for 
Sports and Recreation” has been issued 
by the Lamp Department of the Gen- 
eral Electric Company, Nela Park, 
Cleveland, Ohio. It was written and 
prepared by Kirk M. Reid and A. F 
Nies, G-E illuminating engineers. 

Interest in sports and recreation 
has pyramided during the last few 
years. This interest has had its parallel 
in night illumination for sports, 
especially during the war years when 
war workers could find time for sports 
and recreation in the main only at 
night or in the late evening hours. 
This interest has maintained post-war, 

that this new treatise on sports 
lighting is most timely 

Recommended practices in the light- 
ing of sports and recreation areas have 
been generally standardized, based on 
studies by such groups as the Sports 
and Recreational Area Lighting Com- 
mittee of the Illuminating Engineering 


“YOU CAN PROFITABLY USE 
Vv aD 


AISLE STOCK REFLECTORS” 


Here is the Aisle Stock Reflec- 
tor Unit to suggest every time 
you have a stock room installa- 
tion. It is the unit that will 
bring business your way because 
it does the right kind of job in 
illuminating shelving, bins, or 
stacks of cartons piled on either 
side of narrow aisles. 


This unique and practical type 

of reflector affords a scientifi- 

cally arranged reflecting sur- 

face. Asa result, light reaches 

from upper tiers of shelving to 
floor level. There is an effective eye shield also that is appre- 
ciated by the stock room employees and that facilitates work. 
This feature is accomplished because of a lower light cut-off 
angle at each end of the reflector. 


These units are accurately formed of heavy gauge steel, porce- 
lain enameled with ground coat and two white coats inside and 
outside. Four interchangeable styles of Q-D socket-fittings are 
available. . 


QUADRANGLE MFG. CO. 


3:24... PEORIA Dee eC A 
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Another modern 
telephone exchange | 


is sure of 
Continuous power 


with “U.S.” stand-by 
Electric. Plants 


N telephone service, stand-by power is 
chosen for its dependability. That's 
why more and more telerhone companies 
are turning to “U.S.” that’s why 
“U.S.” was selected by the Indiana 
Associated Telephone Corporation for 
this beautiful new building in Elkhart 


In any business, wherever stand-by 
power is needed, it will pay you to get 
the facts about “U.S.” units. Complete 
line includes units from 300 watts to 
175 KW. Diesel, gasoline or gas. 


UNITED STATES MOTORS CORP. 
580 Nebraska St., Oshkosh, Wis. 


Export Dept.. 212 E. Washington Ave., Madison 3, 


Wisconsin, U.S.A 
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> to electrical conduits, 


Society and the Floodlighting Section 


| of the National Electrical Manufac- 


turers Association, in which attention 
has been given to the lighting require- 
ments of both players and spectators. 
This new bulletin comprises a guide 
to these current recommended prac- 
| tices, It is in three parts. 

Part I discusses lighting for such 
sports as baseball, football, softball, 
archery, badminton, basketball, bath- 
ing beaches, bowling on the green, out- 
door boxing and wrestling, croquet and 
roque, golf driving ranges, horseshoe 
courts, midget auto racing, shuffle- 
board, skeet, swimming pools, tennis 
and trap shooting. 

Part II describes recommended 
lighting for billiards, bowling, hockey, 
indoor boxing and wrestling, rifle and 
pistol ranges, squash and handball 
courts, roller skating, and table tennis. 

Part III concerns the operation and 


| care of floodlights and equipment. 


Photographs, tables and layout draw- 
ings are used throughout which con- 
tribute to the practical value of this 
hattdbook on sports lighting. The 
booklet is 84 in. by 11 in., and is avail- 
able at a price of 45 cents. 


Steel Electrical 


| Raceways 


Dealing primarily with design and 
installation problems encountered in 
the use of rigid steel conduit and elec- 
trical metallic tubing, “Steel Electrical 
Raceways” is a 131 page reference 
manual and guide. It should be of in 
terest to design engineers, electrical 
inspectors and all electrical construc- 
tion apprentices, either in formal trade 
school study or in active training 

The manual contains much useful 
technical data and information relating 
its function and 
wiring systems, and other 
fundamentals of wiring design. One 
chapter is devoted to sixteen pertinent 
reference tables, with examples for use 

f the tables and data. Another chapter 

reference guide to the National 
Electrical Code, while other chapters 
treat such subjects as “Dimensions and 
Types of Steel Conduits and Fittings”, 
“Tools and Equipment for Installing 
Conduit”, and “Installation Hints and 
Practices”. 


place in 


is a 


The manual is fully illustrated with 
simple drawings feature one 
point at a time, making it 
understand and follow 

Che manual is a handy pocket size, 
54 in. by 84 in., containing 131 pages 
plus several blank pages for notes. It 
is available from American Iron and 
Steel Institute, 350 Fifth Avenue, 
New York, 1, N. Y. Price $1.00 


which 


easy to 


LOOK! 
Paragon 
move 301 


TIME SWITCHES 
Only? 115% ist 
and with 
LOWEST NET PRICES 
10 CONTRACTORS © J 











Paragon top quality, straight “ON 
and OFF” Time Switches are accurate and 
dependable for controlling stokers, burn- 
ers, valves, motors and other equipment 
where two or four operations per day are 
required. Industrial type, self-starting 
motor, 115 volt, 60-cycle, 30 Amp., 3000 
Watt capacity. Shock-proof terminal back. 
SPST and DPST; (230V, or 24V, at 
slightly higher cost). 


SEE YOUR JOBBER OR 
WRITE FOR CATALOGS 


Paragon ELECTRIC COMPANY 

1614 12th STREET © TWO RIVERS, WISCONSIN 

AMERICA’S FOREMOST EXCLUSIVE 
MANUFACTURER OF 

TIME CONTROL SWITCHES FOR ALL USES 





“The tape with the 
yellow core” 


made by OKONITE 
Sold Only Through Recognized Wholesalers 


Y nie 


Pars anther and 2D ragon 


friction and rubber tapes 
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Dates Ahead 


North Central Electrical Industries—aAll 
Industry Convention and Trade Show, 
Har’ Paul Hetel, St. Paul, Minn., March 





International Municipal Signal Assn.— 
5th Annual convention, Hotel Commo- 
dore, New York, N. Y., Sept. 18-21. 

Canadian Electrical Manufacturers Assn. 
—Annual meeting, General Brock Hotel, 
Niagara Falls, Ont., Sept. 27-29. 

National Electrical Manufacturers Asso- 
ciation—Chalfonte-Haddon Hall, At- 
lantic City, N. J., Nov. 13-16 

National Electrical Manufacturers Asso- 
elation—Edgewater Beach Hotel, Chi- 
cago, Ill, March 13-16. 

American Society of Tool Engineers—In- 
dustrial exposition, Convention Hall and 
Commercial Museum, Philadelphia, Pa 
April 10-14. 

Chamber Commerce—38th Annual 
meeting, Washington, D. C., May 1-4 
National Fire Protection Association- 
54th Annual Meeting, Haddon Hall, At- 

lantic City, N. J., May 15-18 

National Industrial Service Assn.—Annual 
meeting, Boston, Mass., June 5-7 

National Association of Electrical Dis- 
tributors—Annual convention, Atlantic 
City, N. J., June 12-16 


Manufacturers News 


GRAYBAR CHANGES 


R. W. Kimberlin has been appointed 
San Francisco district manager for the 
Graybar Electric Company. He has 
assumed the duties vacated by J. P. 
Carson who retired on January 1. Mr 
Kimberlin comes to his new post from 
St. Louis where he also was district 





manager. 

C. S. Powell has been named St. 
Louis district manager to succeed 
Mr. Kimberlin 


GUTH REPRESENTATIVES 


The Edwin F. Guth Company has 
announced the appointment of Frank 
Moos as representative in the Mary- 
land, Virginia and District of Columbia 
area 

Rene M. Moisson of Cambridge, 
Mass., has been named representative 
in the New England area. Mr. Moisson 
will cover Maine, New Hampshire, 
Vermont, Massachusetts, Connecticut 
and Rhode Island. 


WESTINGHOUSE 
APPOINTMENTS 


The appointment of F. P. Taugher 
as mamager of engineering for the 
Westinghouse Electric Corporation's 
industrial control division, Buffalo, 
N. Y., has been announced 

M. L. Gardner has been named engi- 
neering and service manager of the 
New England district with headquarters 
in Boston, Mass. He succeeds Mr. 
Taugher. 

A. A. Johnson has been appointed 
manager of central station engineering 
in the industry engineering department 
of Westinghouse. He succeeds Dr. 
Charles F. Wanger who was recently 
named consulting engineer for the 
company 


ELECTRICAL CONSTRUCTION AND MAINTENANCE . 


1001 USES ABOUT THE JOB 


Everywhere you turn there’s a job for Paine 
Hanger Iron that will help you to conserve labor and 


reduce your costs. This simple, yet 


amazingly versatile product can be bent or 
twisted to fit your exact needs. It can be 
used for hanging pipe, cable, conduit and numerous 


Hanger 


att 


Electrical Conduit 


other items. It can be used for 
strengthening construction, 

Iron may be installed with auts and 
bolts, screws or nails. It is 3/4,” 
wide and 20 gauge in 10’ zinc-plated 


Wa coils. Perforated with holes 


for 14” bolts on 14” centers, 
Reduce your construction cost$ 
—ask for Paine Coiled Hanger 
Iron from your supplier aa 


a 
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WHEN YOU USE 
a. §£ You aced 
CHANNELLOCK 


xoorrmZzzsez0 


c 
H 
A 
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N 
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L 
Oo 
c 
K 


ZRoorrm2zzarro 


work... 
plumbing, 
electrical, 
automotive, 
aviation, 
battery or 
ignition —there 
is a Channellock 
plier designed 
specifically for 
your job. If you use 


Channellock. 


The exclusive tonque and groove 
joint gives you these ‘‘plus’’ features: 
Greater Strength, Longer Wearing, 
Self-Cleaning, Closely Spaced Ad- 
justments, Visible Adjustments, No 
Wear on Joint Bolt. 


Nike 


Send for Catalog C-6 today 
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ROOF rFM2ZZFrIO 


| that 


ZROOrPrRM2ZZrIO 


John E. Payne has been named man- 
ager of the Westinghouse Central Dis- 
trict. He will have complete super- 
vision of the apparatus business in the 
Pittsburgh, Cleveland, Detroit and 
Cincinnati areas and will make his 
headquarters in Pittsburgh. 

The appointment of J. P. Coughlin 
as manager of field sales, welding de- 
partment, Westinghouse, Buffalo, N. Y., 


| has been announced. 


WESTON APPOINTMENT 


Appointment of Anthony H. Lamb 
as vice president of the Weston Elec- 


| trical Instrument Corporation, Newark, 


. has been announced. 

. Lamb, employed by the Weston 
corporation since 1924, will assume re- 
sponsibility for the operation of the 


A. H. LAMB 


Tagliabue Division of the 
Tue -¢... 3. 
purchased by Weston in 1948 and at 
time Mr 
assistant chief engineer of the Weston 
organization and acting chief engineer 


of the C. J. Tagliabue Corporation. 


company. 


GENERAL ELECTRIC 


Seven executives of the General 
Electric Company's apparatus depart- 
ment have been named to new posi- 
tions. They are 

Neil Currie, Jr., 


from manager of 


manufacturing to administrative assist- 


ant to the general manager 

Ernest E. Johnson, from manager of 
engineering to manager of engineering, 
large apparatus divisions 

Carl A. Salmonsen, from manager, 
aircraft gas turbine divisions, to man- 
ager of manufacturing, large apparatus 
divisions 

Byron A from assistant to 
manager of engineering, to manager of 
engineering, small apparatus divisions. 

Frank T. Lewis, from manager of 
manufacturing, aeronautic ord- 


Case, 


and 


nance systems divisions, to manager of 


manufacturing, small apparatus divi 


sions 


Clarence H. Linder, assistant 
manager of manufacturing to assistant 


to the general manager 


trom 


Tagliabue Corporation was | 


Lamb was appointed | 


MINERALLAC 2-HOLE 


PIPE STRAPS 


For Heavier Loads! 


Designed for use onloads 
too heavy for one-hole 
Jiffy clips. Made of all 
new zinc plated tempered 
steel to give strength and 
rigidity enough to support 


| heavier pipes, cables, 


conduits, etc. Available 
in sizes to fit pipes and 


| conduits from %-in. to 


1-in. Can also be had 
in Everdur, copper, brass 


| or aluminum. 


Send for literature and prices 
HANGERS, CLIPS, 


Specify MINERALLAC straps, susumes 


MINERALLAC ELECTRIC COMPANY 
23 N. Peoria St., Chicago 7, Illinois 


MINERALLAC 
a TT Eee 








Handle heavy reels easily and 
safely; remove wire or cable from 
top or bottom, front or back of 
ree! with 


ROLL-A-REEL 


Style A: 

2.000 Ibs. cap. 
37.50 

Style B: 

4,000 Ibs. cap. 
75.00 


F.0.8. Cincinnati 


tow slanted front and 
positive front lock 
insure quick loading 
or unloading. 


Eliminate jacks, cum 
bersome handling. 


Carried easily 
to reels, job 
or storage. 

Sold through 
wholesalers only. 


WRITE TODAY FOR DETAILS 





ROLL-A-REEL 


327 WEST FOURTH STREET 
CINCENNATE 2. ORF ODO 
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C. W. LaPierre, from assistant man- 
ager, aircraft gas turbine divisions, to 
manager aircraft gas turbine divisions. 

The appointment of Frank M. Lewis 
of Mt. Lebanon, Pa., as district repre- 
sentative for the Pittsburgh trading 
area of G. E.'s construction materials 
department, has been announced. He 
will make his headquarters in the Oliver 
Building, Pittsburgh. 

Expansion of the G. E.'s transformer 
manufacturing and testing facilities at 
Pittsfield, Mass., which will more than 
double the company’s power trans- 
former production capacity, has been 
announced. 

Leo F. Brown has been appointed 
plant manager of the air conditioning 
equipment plant of G. E.’s air condi- 
tioning department 

Edward D. Kemble has been named 
plant manager of the automatic heat- 
ing division of the air conditioning 
department, Bloomfield, N. J 


AMERICAN COACH 
APPOINTMENT 


The American Coach & Body Com- 
pany, Cleveland, Ohio, has announced 
the appointment of Fred C. Hall as 
director of sales, succeeding Clarence 


G. Wood. 


F. C. HALL 


Mr. Fiall has been a member of the 
American organization since 1936. He 
has concentrated on sales work and has 
represented the company in the western 
half of the United States. In 1946, he 
was chosen to open the company’s new 
California division at Oakland. As gen- 
eral manager, he has been the active 
executive officer of the division, until 
his recent recall to Cleveland as director 
of sales for the entire company. 


PYRAMID INSTRUMENT 
REPRESENTATIVES 


As part of an over-all plan of ex 
panding sales ’yramid Instrument 
Company, New York City, has ap- 
pointed four new sales representatives 
covering the Middle West, the extreme 
Northwest, and Florida The newly 
appointed representatives and_ their 
respective territories ar¢ 


| 
| 


AUSTIN 


Improved 


1R BOR 


Faster Installation! 
° ° Nail holes in box sides pro- 
Nails to Studding vide fast, easy installation. 
Evenly, Accurately, Saves money by eliminating 
in a Matt bracket. Nail heads driven in 
avrer tight—box is never out of line. 


Perfect Alignment! 
3 nubs facing outward on 
each side of box prevent box 
from tilting. First nub is 7/g” 
from front of box to permit 
adjustment for wallboard or 
plaster. 


of Seconds... 


Write for descriptive 
price sheet No. A-1-c 


Write for new 
catalog H-47.4 


VAPORTIGHT.-. 
EXPLOSION-PROOF... 
DUST-TIGHT... 


For safe and correct lighting in hazardous areas, 
count on R & S Lighting Fixtures to stand up 
better . . . to deliver long-term, top 


performance 
i of Wunleal “se ; 





Lf 


. J . 
and over forty years’ manufacturing know-how. 


Scientific design with high reflection factor pro- 
vides maximum, safe, controlled lighting . . . 
maintenance-free. Standardized base to 
all sizes. Interchangeable reflector globe assem- 
blies of various capacities. Simplified mounting 
without disturbing electrical connections; with a 
variety of conduit arrangements in one standard 
base. Underwriters’ laboratories approved. 

Sold Through Electrical Wholesalers 

SALES OFFICES IN PRINCIPAL CITIES 


RUSSELL & STOLL COMPANY. IN 


Precision-Built Electrical Equipment 


125 BARCLAY STREET, NEW YORK 7, N. Y. 
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Horizontal 
or vertical 
discharge ot 
ceiling level | 


Built-in 
conduit box 


MODEL 2501 


Motor dis- 
connect plug 


Motor 
} completely 
outside greasy 
ow stream 
Squirrel cage 
blowers 


Quiet oir inlet 


Easy to remove 
and clean —no 
tools required 
Attractive 
rectangular 
grille with 
dripless 

bars 





ONLY THE 


TRADE-WIND 
CLIPPER 
HAS ALL THESE 
ADVANTAGES 


For the best method of ventilating 


kitchens, bothrooms, laundries, dens or 
other small rooms specify and install the 
Trade-Wind Clipper. This proven ventilator 
is the only small room unit that gives the 
home owner every worthwhile advantage. 


Squirrel cage blowers, accepted and used 
in air conditioning systems and for forced 
oir heating, are used exclusively in the 
Trade-Wind Clipper. This forced air 
discharge, located at the ceiling, trops all 
unwanted air and expels it instantly. Trade- 
Wind also has located the motor completely 
ovtside the greasy air stream. The motor 
stays clean indefinitely —requires far less 
service —and is guaranteed for 5 years. No 
other smal! room ventilator combines all 
these outstanding advantages. In addition, 
Trade-Wind Clippers are easy to install — 
they are competitively priced*—and they 
moke every new owner another salesman 
for the Trade-Wind line. 

Get the complete story from your local 
supply source, or mail the coupon today. 


*important price reduction has just been 
made on Mode! 2501 


MAIL THE COUPON TODAY 


Koehler-Pasmore Company, Detroit, 
Pp Mich., the lower peninsula of Michigan 
and the city of Toledo, Ohio. 
Engineering Products, Indianapolis, 
Ind., the states of Indiana, Kentucky, 
Southern Illinois, and Southern Ohio. 
Northwestern Agencies, Seattle, 
Wash., the states of Washington, Ore- 
gon, Idaho, Montana, British Columbia 
and Alaska. 
Industrial Specialties Sales, 
covering the state of Florida. 


Tampa, 


Leader Electric Company, Chicago, 
has announced the appointment of 
| J. L. Kilpatrick as Eastern sales man- 
| ager. Mr. Kilpatrick will make his 
headquarters in New York City and 
| will supervise the sales-engineering 
| activities of Leader representatives 
throughout the Eastern states. Since 
| the war he has been vice president in 
charge of sales for Silvray. 


Glendale, 
factory 


Calif., 
branch office 


| General Controls, 
| has opened new 








4 


TRADE-WIND MOTORFANS, INC. 
5709 S. Main St., Los Angeles 37, Calif. 


Please send me the complete story on the 
Trade-Wind Ceiling Ventilator. 


Name 


c-c---- ee 
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| facilities in Buffalo and 
| Baltimore. Named as branch managers 
| in these offices are R. Roger Rosell, 
| Je Minneapolis; Paul A. Palmgren, 
Buffalo and Rred H. Angier at Balti- 
} more. 


Minneapolis, 


Helwig Company, Milwaukee, Wisc., 
has named R. W. Fletcher as its San 
Francisco representative 


The appointment of the Busch- 
Hodges Company to represent Curtis 
Lighting, Inc., in the Pittsburgh area 

| has been announced 


The Electric 
Cleveland, Ohio, 
William E. Brice 
Texas as district 
Southern Texas 


Products Company, 
has appointed a | 
Company, Houston, 
representative for 


Insulation Manufacturers Corpora- 
tion of Chicago has opened a new office 

Pittsburgh, Pa., in the Oliver Build- 
ing, 535 Smithfield Street. William 
Carlstrom, formerly connected with the 
company’s Detroit branch, is manager 
of the new office 


Ward Leonard Electric Co., Mount 
Vernon, N. Y., has opened a 
branch office at 4030 Chouteau Avenue, 
St. Louis, Mo. Charles B. Durling, Jr 
is district manager 


new 


Burndy Canada Ltd., a subsidiary of 
the Burndy Engineering Co., Inc., New 
York, has opened a new factory at 381 
Greenwood Ave., Toronto 





ELECTRICAL MACHINERY 


1. New 3rd Edition. Packed with | 
———_—-s= | 


up-to-date help explaining the in- 
stallation, operation and mainte- j 


nance of electrical machinery 
from the fundamentals of magnet 
ism, electro-magnets and electri 
cal circuits, to the latest material 
on electron tubes and circuits in 
which they are used. 
electrical instruments are built 

. covers meters and measure greo ! 
ment techniques, a-c and d-c mo 
tors, ete. By F. A. Annett, ; 
Power, 458 pages, $3.75. 


INDUSTRIAL ELECTRONIC 
CONTROL 


2. New 2nd Edition. Contains latest 
information on electronic control 
circuits and explains their practical 
applications in industry. Designed 
to give you a basic working knowl- 
edge of electronic control for selling 
installing and servicing electronic 
equipment, this book covers electron 
tubes, circuit components, basic 
electronic circuits, industrial elec 
tronic circuits, etc. Included are 
tables, charts, formulas, etc By 
W. D. Cockrell, Gen. Elect. Co., 247 
pages, $4.00. 


STANDARD HANDBOOK 
for Electrical Engineers 


3. An encyclopedia of facts and fig 
ures, definitions, conversion factors 
physical and mathematical principles, 

experimental! 


Shows how 














combined experience of experts in the 
field. Includes important new develop 
ments radar and associated 
microwave techniques magnetic 
materials servomechanisms and 
rotating regulators induction and 
dielectric “yee aged power 
ig ey clear en 

A. E. Kn “ Eiitor- in: cnet, 
sth Edition, th ‘pages, $12 


“ELECTRICAL ESTIMATING 


4. This manual gives y~y you need to estimate 
ost of an electrical construction 
job . quickly and accurately 
c ‘overs everything from the selection 
and training of Clectrical estimators 
and the proper of estimating 
tools, to the cost of preliminary 
estimates and the preparation of 
final bid sheets. Discusses estimat 
ing forms, tools, the study of plans 
and specifications, lis 
ing material quantities, 
comp! imates, etc. 
estimates of actual construction costs 
make this book a — for every 
one concerned wi estimating 
blems. By Ray Ashley, Electrical 
ng’r., 307 pages, $6.50. 








yas 


a. 








SEE THESE BOOKS 10 DAYS FREE 


McGraw-Hill Book Co., Inc., 
330 W. 42nd Street, N. Y. 18, N. Y. 


Send me book(s) corresponding to numbers en- 

circled below for 10 days’ examination on approval 

In 10 days will remit for book(s) I keep, plus 

few cents for delivery, and return unwanted 

book(s) postpaid (We pay for delivery 

remit with this “ee: 
! 





if you 
same return privilege.) 
3 4 


Name 

Address 

City Zone 
Company 


Position 
This offer applies to U.S. 
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WHERE 
To Buy 


Equipment, Materials, 
Supplies and Services for 
Electrical Construction — 
Maintenance — Repairs 


COMPLETE STOCKS 
— 


Send for 

















WODACK “DO-ALL” 


ELECTRIC HAMMER 


A power tool of many uses for cactsionl 
contractors and plant maintenance wo: 
Hammer is detachable from 7 —_ 
ber. Drills concrete 4%” to * diam- 
eter, metal to %” and wood to ”. Forged hammer 
tools for chippi ne. channeling and cutting masonry 
materials. Attachment for right angle drilling. 


Ask for BULLETIN 485-EC 


Wodack Electric Tool Corp. 
4627 W. Huron St. Chicago 44, lil. 











A. C. ANYWHERE 


with Katolight Plants. Dealers who use 
these portable Plants for electric drilling. 
testing wiring circuits, etc., will find easy 
sales to other tradesmen such as carpen- 
ters, wool blowers, plumbers, etc. 
| ae of A.C. Generators up to 375 KVA, 
Rotary Converters. Motor Generator Sets, 
A.C. and D.C. Motors. 


Write for pamphlet 
KATO 
ENGINEERING 
COMPANY 


1442 First Avenue 
Mankato, Minnesota 











MATERIALS-METHODS 


Materials & Methods engineers in America’s 
leading manufacturing plants use Topflight’s 
Printed Cellophane, Self - Adhesive Tapetc 
meet A-N specs. - assembly line - follow 
through - instruction labels. Easy to Apply. 


TOPFLIGHT TAPE CO. YORK PA 








By WISELY 


advertising your used or 
surplus new equipment in 
the Searchlight Section 
you turn it into CASH. 


“SEARCHLIGHT” is the 
recognized national center 
for the buying and selling 
of such equipment. 


Information Cheerfully Given. 
Address: Classified Advertising 
Division 
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; Today to... 


The HARRY ALTER Co. 


1728 S$. Michigan Ave. 134 LaFayette St. 
Chicago, lil. New York, N.Y. 


Sy See WAGNER! 
rss 
Your <Q aod ee? 
On Your Letterhead 


WESTINGHOUSE! 
DELCO! 


ov * 
° 
ate 





YOUR BEST BUY IN INSULATION TESTERS 
MODEL B-7 MEGOHMER 


COMBINED PRECISION 
0-20, 0-200 MEGOHMS. 


OHMMETER & MEGOHMMETER 
0-200, 0-20,000 OHMS. 


Reads as low as 1/10 of 1 Ohm to as high as 


200 Megohms. 
Volts. 


2 Test Potentials 250/500 


No cranking, no wavering of pointer. 
Saves time and effort. 


Simplifies Insulation 


Testing. Ideal for low resistance testing too. 


HERMAN H. 


ADVERTISEMENT 
UNLOCKS TREASURE HOUSE... 


. . . of Buying Information 


Mr. P. E. Bomgardner, shown above, is re- 
sponsible for specifying, buying or other- 
wise influencing the purchase of electrical 
machinery, equipment and supplies for the 
General Engineering Co. Inc. of Reading, 
Pennsylvania. 


For saving time in locating suppliers and 

comparing their products, he finds the PRE- 

FILED ELECTRICAL CATALOGS invalu- 

able as a “treasure house” of product data. 

Mr. Bomgardner says of the ELECTRICAL 
| CATALOGS: “. . . it is used almost daily 
| and is of extreme value to us in locating 
| items required in our work.” 


If PRE-FILED ELECTRICAL CATALOGS | 


| is not available for buying reference at | 


| 

| your plant, write to WeGRAW-HILL CAT- 
| ALOG SERVICE, 330 West 42nd Street, 
| New York 18, N. Y. 


WRITE FOR NEW BULLETIN 440 


Stich com COMPANY, INC 


iS COMING OUT? 


oO 


QD 





PWe-Yotaktehalelalel 


New Development 


@RONED 


Watch For It 
In This Publication 


WESTERN INSULATED WIRE CO 
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“EFFICIENCY” DEVICES FOR CONDUIT and CABLE SUSPENSION 


e} | af" 


NEW BUSINESS 
for CONTRACTORS 


The big development in outside 
business lighting is to the “new 
method of lighting’’ made pos- 
sible by Post-Lites, the new all- 
weather fluorescents. These dra- 
matic, stream-lined lights radiate 
light in all directions They 
completely dominate any sur- 
roundings. Visible a mile away 
Attract business like nothing else 
can. One installation sells others 
This is your big opportunity! 

Post-Lites are well engineered 
by a 38 year old company. Good 
in zero weather. Wide variety of 
types install on posts, walls, 
corners. Mail coupon for Cata 

See your wholesaler 


114 W. Iiinois 


Please mal! Catalog 


Name 


Half-round Post 
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Install Cable Quickly, 
Easily and Safely with 
“EFFICIENCY” 


NESTED CONDUCTOR RACKS 


‘Write for Catalog 38-A 


Efficiency Nested Conductor Racks are 
designed to carry conductors equidis- 
tant from center to center. These pat- 
ented racks feature porcelain bushings 
and require only one bolt to support 
bushing and clamp it to the steel 
frame. Each cable line can be installed 





INCREASING YOUR HOLD 
ON YOUR JOB 





and giving yourself 
a chance for advancement 


Few men deliberately plan to work per- 
sistently on self-improvement. If progress 
comes naturally, they are happy; if it does 
not, they either worry or they entirely 
ignore the situation. 

Yet it is possible to pay attention to self- 








| improvement with considerable hope of 


success. A noticeable degree of advance- 


| ment is practically assured to anyone who 


will make an intelligent and persistent 


| effort. 





independently. Racks are furnished for 
cable from 5/16" to 2%” diameter. 
Write today. 


East Palestine, Ohio 


1 MAN CAN DO THE 
WORK OF A CREW... 


with an 


ELECTRIC 
PLANT 


Use Electric Tools 
on Every Job! 


Speed the work, cut costs on installation 
and maintenance jobs. Lightweight Onan 
air-cooled electric plants supply electric 
power anywhere for lights, drills, saws, 
hammers, spades and other motor-driven 
tools. Equipped with carrying handles or 
dolly-mounted. Take ‘em anywhere and 
plug in for all the power you need. 





SHIPPED COMPLETE 
READY TO RUN 


Gasoline powered models — 
A.C.: 350 to 35,000 wotts 
9. C.: 750 to 15,000 wotts 
iesel plants: 2,500 to 
55,000 wotts 


Write 
for Folder 
D. W. ONAN & SONS INC. 


31 74 ROLALSTON AVENUE 


M lis 5, Mi ta. 


Round Post-Lties 
straddle pipe 


on 


Model 5CK, 5,000 watts D. C. 
Weighs only 315 Ibs 








| Th ds of men have proved this for 


themselves, with the use of 


The CROFT Library 
of Practical Electricity 


7 Volumes, 2906 pages 
1948 how-to-do-it illustrations 
@ The Croft Library is a complete elec- 


trical educator. Founded on practice—on 
20 years of shirt-sleeve experience—on 


| work as it is actually done. Jammed from 


cover to cover with the kind of hardheaded 
facts you want. Written so that the begin- 


| ner can easily understand it, yet so sound, 


so thorough, that it is the daily guide of 
$9,000 highly paid electrical workers and 
engineers. 


@ Croft tells you the things you need to 
know about motors, generators, armatures, 
commutators, transformers, circuits, switch- 
ards, distribution systems—electrical ma- 
chinery of every type—illumination in its 


| every phase—the most improved methods 
| of lighting—lamps and lamp effects, etc.— 


how to do a complete job, from planning 
it, to completion. 


NO MONEY DOWN 
EASY PAYMENTS 
10 DAYS’ FREE EXAMINATION 


Fill in and mail the cou below and we will 
send you the entire set of seven volumes for ten 
jays examination on eseteral. We will take all 
the risk—you assume no obligation. If you 
decide to bose the books, send $3.50 in ten 
days and the balance at the rate of $4.00 a month. 


Send this McGRAW-HILL coupon 





WeGRAW-HILL BOOK CO. 
| 330 W. 42 


2nd St., New York 18, N. 
Tou may send me the seven vol 
af Practical og ge for 1¢ 
ph return the id, . 
then and ig @ month until the special price of $19.50 
has been paid 


Name 


Address 


| City 


Position 


Company 
This offer applies to U. S. only. 
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SEARCHLIGHT SECTION 


EMPLOYMENT e BUSINESS oe 


UNDISPLAYED RATE 
90c a line, minimum 4 lines. To figure ad- 
gg payment count 5 average words as o 


INDIVIDUAL EMPLOYMENT WANTED undis- 
yed advertising rate is one-half of above 

rate, ible in advance. 

PRO! LS, 90 cents an insertion. 


OPPORTUNITIES 


INFORMATION: 
BOX NUMBERS in core of any of our New 
York, Chicago or San Francisco offices count 
one line additional in undisplayed ads. 
DISCOUNT of 10% if full payment is made 
in advance for four consecutive insertions of 
undisplayed ads (not including proposals). 


EQUIPMENT—USED or RESALE 


DISPLAYED—RATE PER INCH: 
The advertising rate is $9.50 per inch for all 
advertising appearing on other in a con- 
tract basis. Contract rates quoted on request. 
AN ADVERTISING INCH is measured 1% inch 
vertically on one column, 3 columns — 30 
inches — to a page E.C.&M 


NEW ADVERTISEMENTS received by 10 A.M., February 15th, will appear in the issue of March, subject to limitation of space available 

















REPLIBS (Bow No.) 

NEW YORK: 330 W. 42nd St 
CHICAGO: 520 N. Michigan Ave. 
SAN FRANCISCO 


Address to office nearest you 


(11) 
68 Post Bt. (4) 








SELLING OPPORTUNITY OFFERED 


DISTRIBUTORS WANTED. New Type auto- 

rmaatic fire alarm system, for homes, factories, 
etc., approved and foolproof. Priced sensa- 
tionally low, 20 minutes to install For pro- 
tected territory write Alarm, Box 68, 
Irvington, J 


Fire Site 


WANTED 


ANYTHING within reason that is wanted in 

the fleld served by Electrical Construction 
and Maintenance can be quickly located 
through bringing it to the attention of thou- 
sands of men whose interest is assured because 
this is the business paper they read. 





FOR SALE 


2—100 KW 250 volt DC Generators. Steam 
driven a Ball Be pressure. 
1—200 KW 250 volt DC Generator. Steam 
> Be by Ball Engine—140% pressure 
Units complete with DC switchboord and 

two balancer sets 

1—20 ton York Vertical Ammonia Com- 
pressor. Steam driven by Corliss Engine 
—140Z pressure. 

1—15 ton York Vertical Ammonia Com- 
pressor, V belt drive. 33 H.P.—DC 
motor. Complete with condenser, re- 
ceiver, valves, gauges, etc 

150—DC motors—various sizes. 


“re BAKERIES 
97 €. 12th $ St. Paul 1, Minn. 











WANTED 














MOTORS @ GENERATORS @ 





AMERICAN ELECTRIC SERVICE & & MAINTENANCE CO. 
SPRINGFIELD, 
TRANSFORMERS 


2000 NEW 


air cooled 


® WILL OPERATE ON 
220 AND 440 CIRCUITS 
All transformers insulated with 


fiber glass; no fireproof vaults 
required. For lighting and power. 


* LOW PRICES x 





KVA | VOLTAGE RATING 





¥% to 25 450 to 117 








7'/z to 25 | 225/450 to 117/234 





PHASE CHANGERS 








15 to 50 | 220 or 440 to 220 








MANUFACTURED BY ALLIS CHALMERS 





® Crated for immediate delivery 





on SALES @ REPAIRS @ RENTALS 











BUYERS OF SURPLUS COPPER 
INSULATED WIRES AND CABLES 


No lengths too long or too short 
Telephone: Eastgate 7-4778 
PIERCE CABLE Co. 

2664 Clybourn Ave., Chicago 14, Illinois 














BOOKS 

















WATT HOUR 
METERS FOR SALE 
Reconditioned: Tested, Guaranteed 


Save Money with 


ATLANTIC METER CORP. 


214 E. 41 St., New York 17 
VAnderbilt 6-1955 


ELECTRIC 





ff} TRANSFORMER BARGAIN {jf 


OISC outdoor Type, 60 cycle Single Phase, G.E., 
. Wagner, etc. CSP and conventional Types. 
Steel and Cast Iron Tanks, Some New 


2400 Volt Primary—i10/220 Volt Secondary 
120 — I'% KVA 
42 — 2 KVA 
1344 — 3 KVA 

For Amazingly LOW PRICES 


Write, Wire or Phone 
ELECTRIC EQUIPMENT 
COMPANY 
Rochester 1, New York 
Glenwood 6783 Box 51 


Nis 














ELECTRICAL CONTRACTORS 
ESTIMATING HANDBOOK 
“A Unique Tool of the Trade” 
WRITE FOR DESCRIPTIVE FOLIO TO 


THE SSTEMATOR PUBLISHING CO. 
1805-B 60th Kenosha, Wis. 














WATTHOUR METERS 
Large Stock - Reconditioned - Guaran- 
teed Single-Phase, Polyphase and DC 
—Write for Bulletin. 


MASPENOCK ELECTRIC LIGHT CO. 
44 Starr Lane Jamaica Piain, Mass. 








ELECTRICAL CABLE 
for every industrial and power leation. 
Special constructions. Odd lengths, 

. 3 on hand of ih voltage, lead 

cables not ordinarily stocked by your 

regular suppliers. 

Cut to length. Reasonably priced. 
Greevensas Wise and Cable Co. 

2664 N. Clybourn A Chicage 14, Hi. 
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P Type MO 12 | consists of box with bus structure and 
one 4-circuit “plug-in” unit in place- One or two 
rcuit units can be plugged on 


additional 2 or 4 ci 
the bus structure — giving 6, 8, 10 or 12 circuits 





as required. 

Plug-in Units 
30, 40 and 50 amperes, 
ties permit converting © 
capacity on each breaker unit into 


are available in ratings of 15, 20, 


120/240 volts A.C. Handle 
{ adjacent poles of similar 
double-pole, 
e identical 


Trt 





individual trip circuits. Breaker units at 





din MO Panelette and NMO Panel- 








board. They are individually packaged but can 
be added to basic device carton, after selection. 


3c, 4 wire arrangement is also available. 
Flush or Surface mounting. Either cover can be 
added to basic device carton, after selection. 


Type tem ici is similar 


to type MO 12 but it provides 
space for as many as four ad- 


ditional 2 oF 4 circuit “plug- 
in” units—giving % 8, 10, 12, 
14, 16, 18 or 20 circuits 4s 


required. 


PFEeawe newbs Ss BE A 











Type MO 12 with cover ‘ 
removed and additional unit a 
ready for installation. 


(illo 
an| THERMAL MAGNETIC BREAKER UNITS 
GIVE 2 -WAY PROTECTION 


I T Thermal element responds to heating effects of 
both load current and surrounding atmosphere. 
Total temperature is limited to 4 safe value. 





Write tor Bulletin SA 590... 








Magnetic element responds instantly to heavy 
eG overloads OF shorts. Damage is minimized. it gives the complete story: 
- B. a Address Square D Company, 
aa oth ELEMENTS ARE NEEDED 46060 Rivard St., Detroit 11, Michigan. 
Er FOR ele PROTECTION! type MO 20 with | 
ia cover on and all five 
—" A-circuit units installed. 





Los ANGELES 


’ 


1) SQUARE J) COMPANY 


MILWAUKEE 
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Highly dramatic, carefully planned, the Prudential Insurance Company's new Wes 
now brings another example of modern workability to the Southern California sce 
need for a modern, flexible wiring system that matched the workability of the 
Wurdeman & Becket, architects, specified a G-E Fiberduct raceway system. This 
utilizes approximately 80,000 feet of G-E Fiberduct raceways, and supplies three 
rate channels for telephone, signal, and electrical distribution. It provides for 
changes as personnel are moved, partitions shifted, and business machines and ph 


Tomorrow’s electrical demands won't 
find the new Prudential building 
wanting. Its system of General Elec- 
tric Fiberduct underfloor raceways 
will provide complete electrical flexi- 
bility in the years to come. When new 
outlets are needed, when distribution 
changes are necessary, this underfloor 
system can provide these facilities at 
any time. 

General Electric Fiberduct race- 
ways give building management com- 
plete freedom of floor arrangement. 
because they permit the installation 
of outlets at any point along the duct 
line —at any time during the life of 


the building. These non 
wavs provide ample cay 
ture electrical requireme 
lithic or slab and fill ty; 
tion they provide an ov 
pattern that makes cire 
throughout the floor ar 
To provide a new ou 
necessary to make a sm 
the floor over the race 
wires through, and inst 
New distribution can | 
ply by pulling wires 
ducts. It’s as quick and « 
the job is done at low c« 
terruption of the buildi 


GENERAL @@ ELECT 





east : & 
r 


We 


new Western home office 
lifornia scene. Realizing the 
y of the building itself 

stem. This triple-duct system 
plies three completely sepa- 
vides for immediate wiring 
es and phones are added 


ese nonmetallic race- 
mple capacity for fu- 
‘quirements. In mono- 
1 fill type of construc- 
le an over-all raceway 
akes circuits available 
floor area. 

new outlet it is only 
ke a small opening in 
he raceway, pull the 
and install the outlet. 
ym can be added sim- 
r wires through the 
ick and easy as that 

at low cost with no in- 
1¢ building’s facilities. 


CTRIC 





Get complete details 
on G-E Fiberduct 
We've prepared a new 80-page book 


that gives the complete G-E Fiber- 
duct story. Its packed with the facts 


youll want to know—wirit dia- 
grams, installation details, descrip- 
tions, and other valuable information. ; } 


Po get your free copy fill in and mail 
the coupon below, 


Section C24-218 
Construction 
General Elect 
Bridgeport 2, 


Materials Department 
ric Company 
Connecticut 


Please send me a free 
Page book 


SOpy of the go. 
Fiberduct Dota Manual.” 


Name 
Title 


Compan y 
Street 


City 
State 


— ee ea 





